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Pl anning Di vi si on
Envi ronnment al Branch

M. Janes J. Sl ack
US Fish and Widlife Service

1339 20th Street
Vero Beach, Florida 32960-3559

Dear M. Sl ack:

The U. S. Arny Corps of Engi neers (Corps), Jacksonville
District proposes to conduct a feasibility study to assess
Federal interest in navigation inprovenents throughout the Port
of Mam , M am -Dade County, Florida. An evaluation of
benefits, costs, and environnental inpacts determn nes Federal
i nterest.

The reconmmended plan includes five conmponents: (1) flaring
t he existing 500-foot wi de entrance channel to provide an 800-
foot wide entrance channel at Buoy 1, and deepening the entrance
channel and wi dener from an existing depth of 44 feet to a depth
of 52 feet; (2) widening the southern intersection of Cut-3 with
Lunmus |sland (Fi sherman’s) Channel at Buoy 15, and deepening
fromexisting depth of 42 feet to 50 feet; (3) extending the
exi sting Fisher Island turning basin to the north by
approxi mately 300 feet near the west end of Cut-3, and deepening
from43 to 50 feet; (4) relocating the west end of the main
channel to about 250 feet to the south (w thout dredging); and
(5) increasing the width of Lunmus Island Cut (Fisherman's
Channel ) about 100 feet to the south of the existing channel,
reduci ng the existing size of the Lummus Island (or M ddle)
turning basin to a dianeter of 1,500 feet, and deepening from
the existing 42-foot depth to 50 feet. Additional activities
will include mtigation for unavoi dabl e environnmental inpacts.

Encl osed please find the Corps’ Biological Assessnent (BA)
of the effects of the project as currently proposed on listed
species in the action area. After preparing this BA of the
i npacts of the proposed project, the Corps has determ ned that
t he proposed project may affect, but is not likely to adversely
af fect the endangered Anerican crocodile (Crocodylus acutus) and
t he endangered Fl ori da nanatee (Trichecus manatus) and is not
likely to adversely designated critical habitat for either
species. W request that you concur with this finding.



I f you have any questions, please contact Ms. Terri Jordan
at 904-899-5195 or terri.l.jordan@aj 02. usace.arny.ml.

Si ncerely,

James C. Duck
Chi ef, Pl anning Division

Encl osur e

Jor dan/ CESAJ- PD- EA/ 3453/
McAdans/ CESAJ- PD- EA
Dugger/ CESAJ- PD-E

Schwi ct enber g/ CESAJ- DP- C
St rai n/ CESAJ- PD- P

Duck/ CESAJ- PD

L: group\pde\Jordan\M am GRR\DEIS\ Mam Section 7
Consul tation - FW5 Cover letter. doc



BIOLOGICAL ASSESSMENT TO
THE U.S. FISH AND WILDLIFE SERVICE FOR
MIAMI HARBOR NAVIGATION PROJECT
GENERAL REEVALUATION REPORT

Description of the Proposed Action —
The Port of Miami requested that the U.S. Army Corps of Engineers study the feasibility of widening
and degpening most of the mgor channels and basins within Miami Harbor. A number of dternatives
were origindly considered, but during efforts to reduce impacts to the environment, many were
eliminated from further andyss. Three dternatives were thoroughly andyzed (two action dternatives
and the “no action” aternative) in the Environmenta Impact Statement. The recommended plan
(Alterndtive 2) includes five components. (1) flaring the existing 500-foot wide entrance channd to
provide an 800-foot wide entrance channd at Buoy 1, and degpening the entrance channel and widener
from an existing depth of 44 feet to adepth of 52 feet; (2) widening the southern intersection of Cut-3
with Lummus Idand (Fisherman’s) Channd a Buoy 15, and degpening from existing depth of 42 feet to
50 feet; (3) extending the exigting Fisher Idand turning basin to the north by approximately 300 feet near
the west end of Cut-3, and degpening from 43 to 50 feet; (4) relocating the west end of the main
channd to about 250 feet to the south (without dredging); and (5) increasing the width of Lummus
Idand Cut (Fisherman’s Channel) about 100 feet to the south of the existing channdl, reducing the
exiding size of the Lummus Idand (or Middle) turning basin to a diameter of 1,500 feet, and degpening
from the exiging 42-foot depth to 50 feet. The action dternative not selected included these five
components and a sxth, involving the degpening of Dodge Idand Cut and creetion of another turning
basin. Sand, silt, clay, soft rock, rock fragments, and loose rock will be removed viatraditiona
dredging methods. Where hard rock is encountered, the Corps anticipates that contractors will utilize
other methods, such as blagting, use of a punchbarge/pile driver, or large cutterhead equipment.
Blasting will be implemented only in those areas where standard construction methods are unsuccessful.
Dredged/broken substrates will be deposited at up to four locations. Some rock and coarse materias
will be transported by barge and placed a an artificid reef Ste as mitigation for impacts to hardbottom
communities. Other rock/coarse materias will be placed in apreviousy dredged depression in North
Biscayne Bay as part of construction measures to create seagrass habitat. The balance of rock and
coarse materias that cannot be utilized will be trangported to the Offshore Dredged Materids Disposal
Site (ODMDY). Viable sand dredged from inshore areas will be relocated and used as a sand cap for
the seegrass mitigation Ste. The balance of sand will be placed on a permitted, upland disposa areaon
VirginiaKey, for possble future use as beach renourishment materid.

Action Area

The Port of Miami (Miami-Dade County, Florida) is one of the mgor port complexes along the east
coast of the U.S. The Port utilizes Miami Harbor, which lies in the north Sde of Biscayne Bay (Figure
1), ashdlow, expandve, subtropical lagoon (thirty-eight miles long, and three to nine mileswide) that
extends from the City of North Miami south to the northern end of Key Largo. Average depth issix to
ten feet (USACE, 1989). The Bay is bordered on the west by the mainland of peninsular Florida and
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on the east by both the Atlantic Ocean and a series of barrier idands consisting of sand and carbonate
deposits over limestone bedrock (Hoffmeister, 1974). Except for VirginiaKey, the idands within and
adjacent to the project area (Dodge-Lummus, Fisher, Star, PAlm, and Claughton Idands, Watson Park,
and the barrier idand comprising Miami Beach) are completely developed. A mixture of low, medium
and high-density resdentia areas, commercia enterprises; industrial complexes; office parks, and
recregtiona areas characterizes land surrounding the Port of Miami waters. Specific features found to
the north of the port's Main Channe include the MacArthur Causeway (Highway A1A),

park/recreation and commercid facilities at Watson Idand, the Termind Idand industrid area, and the
U.S. Coast Guard Base at Causeway Idand. Low-densty resdentid uses are found beyond the
MacArthur Causaway on Pam, Hibiscus and Star Idands. Medium and high density resdentid,
park/recreation, commercia, and indtitutional land uses are found to the east of the port on Fisher Idand
and the southern portion of the City of Miami Beach. Located approximately one-haf mile south of the
port, across the waters of Biscayne Bay, isVirginiaKey. Land usesfound on VirginiaKey include
park/recregtion, environmentaly protected areas, and indtitutiond and public facilitiesinduding the
Miami- Dade County Virginia Key Wastewater Treatment Plant. Miami’s Centrd Business Didtrict is
found to the west of the port. Habitats within the project impact areainclude seagrass beds; cord reefs
and other hardgrounds; sand-, slt-, and rubble-bottom habitats; and rock/rubble habitats. Other
habitats in the vicinity of the project include beaches and mangroves. Adjacent to the harbor is the
Biscayne Bay Aquatic Preserve, aNo Entry zone for protection of manatees, and a Critica Wildlife
Areaassociated with VirginiaKey.

Protected Species|ncluded in this Assessment

Of the listed and protected species under U.S. Fish and Wildlife Service (FWS) jurisdiction occurring in
the action area, the Corps believes that the Florida manatee (Trichecus manatus) and the American
crocodile (Crocodylus acutus) may be affected by the implementation of the navigation project and are
the subject of this document. Protected/listed species that are known to occur in the area and that are
under the jurisdiction of the Nationd Marine Fisheries Service (NMFS) include the green turtle
(Chelonia mydas), loggerhead turtle (Car etta caretta), Kemp'sridley turtle (Lepidochelys kempii),
Hawkshill turtle (Eretmochelys imbricata), and smdltooth sawfish (Pristis pectinata). The Corps has
initiated consultation with the NM FS concerning the effects of the proposed action on these species.

The American crocodile was listed as an endangered species under the Endangered Species Act in
1975 (40 FR 44151) and critical habitat was established for this speciesin 1979 (44 FR 75076).
Populations are at risk due to habitat loss, direct human disturbance, ateration of habitats (including
hydrology) by humans, poaching, and incidenta takes during net fishing (USFWS, 1992). The
American dligator (Alligator mississippiensis) islisted under ESA asthreatened by similarity of
appearance in order to better protect American crocodiles. The number of nests observed in surveys
has doubled over the last twenty-five years (P. Moler, in Richey, 2002). However, population
edimates of adults and totad individuas range widdy, precluding arobust determination of the status of
the species within the United States. If current studies determine that natural dispersd, rather than
releases by humans, isthe cause of recent observations of crocodiles north of Miami-Dade County, the
FWS may recommend downlisting the species to “threatened” (Richey, 2002).
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The Federal government has recognized the threats to the continued existence of the Florida manatee, a
subspecies of the West Indian manatee, for more than 30 years. The West Indian manatee was first
listed as an endangered speciesin 1967 under the Endangered Species Preservation Act of 1966 (16
U.S.C. 668aa(c)) (32 FR 48:4001). The Endangered Species Conservation Act of 1969 (16 U.S.C.
668aa(C)) continued to recognize the West Indian manatee as an endangered species (35 FR 16047),
and the West Indian manatee was aso among the origina species listed as endangered pursuant to the
Endangered Species Act of 1973. Criticd habitat was designated for the manatee in 1976, and includes
the project area (50 CFR 17.95). Thejustification for ligting as endangered included impeacts to the
population from harvesting for flesh, oil, and skinsaswell as for sport, loss of coastal feeding grounds
from gitation, and the volume of injuries and deaths resulting from collisions with the keds and
propellers of powerboats. Manatees are dso protected under the provisions of the Marine Mamma
Protection Act of 1972, asamended (16 U.S.C. 1361 et seq.) and have been protected by FHoridalaw
since 1892. Forida provided further protection in 1978 by passing the Forida Marine Sanctuary Act
designating the state as a manatee sanctuary and providing signage and speed zonesin Florida's
waterways.

Species and Suitable Habitat Descriptions

American Crocodile (Crocodylus acutus)

There are twenty-three species of crocodilians, including eight dligatorid species (dligators and
caimans), fourteen crocodylid species, and one gavidid species. Crocodilians occupy portions of dl
continents with appropriate habitats in the tropics, subtropics, and (for two species) temperate climatic
zones. Fifteen species and two subspecies of crocodilians are protected under the Convention on
International Trade in Endangered Species (CITES Appendix I).

The higtoric range of American crocodilesincludesthe U.S,, Mexico, al Central American countries,
many Caribbean idands, Venezuda, Colombia, Ecuador, and Peru. In the U.S,, they have been
observed in Florida Bay and north dong coastd areas to Sanibel 1dand on the west coast of Florida,
and north along coasta areas on the east coast to Key Biscayne.

Project Area Distribution

Recent observations have occurred at severa locdlities on Key Biscayne (Crandon Park and Bill Baggs
State Recreation Area), as well as scattered records of individua animasin Hollywood (Mazzotti, pers
com) and Palm Beach, Florida, and as far north as Jupiter, Florida (Richey, 2002 and FWS, 1999).

Habitats and Habits

The American crocodileis found primarily in mangrove swamps and aong low-energy mangrove-lined
bays, creeks, and inland swamps (Kushlan and Mazzotti 1989). In FHorida, patterns of crocodile habitat
use shift seasondly. During the breeding and nesting seasons, adults outside of Key Largo and Turkey
Point use the exposed shoreline of ForidaBay. Mdes tend to say more inland than the femaes at this
time (FWS, 1999). During the non-nesting season, they are found primarily in the fresh and brackish
water inland swamps, creeks, and bays, retreating further into the backcountry in fall and winter
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(Kushlan and Mazzotti 1989). In astudy by Kushlan and Mazzotti (1989) aong northeastern Florida
Bay, crocodiles were found in inland ponds and creeks (50 percent of observations), protected coves
(25 percent of observations), exposed shorelines (6 percent of observations) and a small number were
observed on mud flats. The high use of inland waters suggests crocodiles prefer less saline waters, using
sheltered areas such as undercut banks and mangrove snags and roots that are protected from wind and
wave action. Access to deep water (>1.0 m) is aso an important component of preferred habitats
(Mazzoti 1983).

Critica habitat for the American crocodile includes dl land and water within an area encompassed by a
line beginning a the easternmogt tip of Turkey Point, Miami-Dade County, on the coast of Biscayne
Bay; southeast dong astraight line to Christmas Point at the southernmogt tip of Elliott Key; southwest
aong aline following the shores of the Atlantic Ocean sSde of Old Rhodes Key, Pao Alto Key,
Angdfish Key, Key Largo, Plantation Key, Lower Matecumbe

Key, and Long Key, to the westernmost tip of Long Key; northwest dlong a straight line to the
westernmost tip of Middle Cape; north along the shore of the Gulf of Mexico to the north Sde of the
mouth of Little Sable Creek; east dong a straight line to the northernmost point of Nine-Mile Pond,;
northeast along a straight line to the point of beginning (50 CFR 17.95).

The American crocodileistypicaly active from shortly before sunset to shortly after sunrise (Mazzotti
1983). During these times, crocodiles forage opportunisticaly; esting whatever animals they can catch.
Juvenilestypicdly eat fish, crabs, snakes, and other smdll invertebrates, whereas adults are known to
egt fish, crabs, snakes, turtles, birds, and smal mammals (FWS, 1999). American crocodiles probably
feed only rarely during periods of low ambient air temperatures, Snce metabolic and digestive systems
are dowed at lower body temperatures.

Females reach sexua maturity at about 2.25 m (Mazzotti 1983), a Size reached a an age of about 10 to
13 years. It isnot known at what age and size femaes mature. Similarly, the maximum reproductive age
for ether sex is not known, adthough it is known that captively reared crocodilians eventudly fal to
reproduce. As with most crocodilians, courtship and mating are stimulated by increasing ambient water
and air temperatures. Reproductive behaviors peak when body temperatures reach levels necessary to
sugtain hormond activity. In South Florida, temperatures sufficient to dlow initiation of courtship
behavior are reached by late February through March. Like al other crocodilians, the mating system of
the American crocodile is polygynous, breeding maes may mate with a number of femaes. Following
courtship and mating, femaes search for and eventudly select a nest site in which they deposit an
average of about 38 eongated oval eggs. Reported clutch size ranges from 8 to 56 eggs (Kushlan and
Mazzotti 1989). Although American crocodile nesting is generdly consdered anon-socid event,
communa nesting is the norm in parts of the Caribbean, southeast Cuba, and Haiti. Inthe U.S,, severd
incidents of 2-clutch nests have been reported (Kushlan and Mazzotti 1989). Nest Stesaretypicaly
selected where a sandy subgtrate exists above the normal high water level. Nesting sites include areas of
well drained sands, marl, peat, and rocky spoil and may include areas such as sand/shell beaches,
stream banks, and cana spoil banks that are adjacent to relatively deep water (Kushlan and Mazzotti
1989). In some instances, where sand or riverbanks are not available for nesting stes, ahole will be
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dug in apile of vegetation or marl the femae has gathered. The use of mounds or holes for nesting is
independent of the subgtrate type and may vary among years by the same femde (Kushlan and Mazzotti
1989). Hatching occurs after gpproximately 90 days (Britton, 2002). Some parental care has been
observed, and it may be criticd that parents and hatchlings are left undisturbed by humans as young are
emerging from nests with the assistance of adults (FWS, 1992). A complete review of crocodile
biology isinduded in the South Horida Multi- species Recovery Plan (FWS, 1999) and will not be
repeated here.

Population Trends
American crocodiles have been reported in South Florida since the arriva of the first non-native settlers.
However, many records are anecdotal and many of the observations may have been confused with
sympatric dligators. In addition, habitats preferred by crocodiles were remote and inaccessible by early
settlers, thereby precluding reliable observations. Early 20" century population estimates of up to 2,000
crocodiles have been published (FWS, 1999), yet thisis believed to be an underestimate since hunting
and habitat destruction had aready occurred by thistime. In the late 19" and early 20™ centuries many
crocodiles were hunted and collected for museums and zoos. The specieswas dso legaly hunted in
Foridauntil 1962. By the mid 1970'sit is estimated that the population had been reduced to between
100 and 400 animals (Ogden, 1978ain FWS, 1999).

Combined, many natura and anthropogenic factors have resulted in adverse effects to the American
crocodile. Compared to the historica estimates of 1,000 to 2,000 animals (Ogden, 1978ain FWS,
1999), populations have declined, and shiftsin the nesting didtribution have likely occurred. The lowest
estimated population levels gpparently occurred sometime during the 1960s or 70s, when Ogden
estimated the Florida population of the American crocodile to be between 100 and 400 non-hatchlings.

The American crocodile population in South Forida has increased substantialy over the last 20 years.

P. Moler (cited in FWS, 1999) bdlieves between 500 and 1,000 individuds (including hatchlings)

persist there currently. The recent increase is best represented by changesin nesting effort. Survey data
gathered with consstent effort indicate that nesting has increased from about 20 nests in the late 1970s
to about 50 nestsin 1997. Since female crocodiles produce only one clutch per year, it follows that the
population of reproductively active females has more than doubled in the last 20 years. In addition, since
a least aportion of the population’s sex ratio gpproaches 1.1, it islikely that the male portion of the
population has dso increased subgtantidly.

Florida Manatee (Trichecus manatus)

All manatees belong to the order Sirenia. The living Srenians congist of one species of dugong and three
gpecies of manatee. A fifth species, the Steller's sea cow, was hunted to extinction by 1768. All living
drenians are found in warm tropical and subtropical waters. The West Indian manatee was once
abundant throughout the tropical and subtropical western North and South Atlantic and Caribbean
waters. The Horida manatee occurs throughout the southeastern United States. However, the only
year-round populations of manatees occur throughout the coastd and inland waterways of peninsular

Page 5 of 28



Florida and Georgia (Hartman, 1974). During the summer months, manatees may range as far north
along the East Coast of the U.S. as Rhode Idand, west to Texas, and, rardly, east to the Bahamas
(FWS 1996, Lefebvre et d. 1989). There are reports of occasiona manatee sightings from Louisiana,
southeastern Texas, and the Rio Grande River mouth (Gunter 1941, Lowery 1974).

Distribution

In Florida, manatees are commonly found from the Georgia/FH orida border south through Biscayne Bay
on the Atlantic coast, and from the Wakulla River south to Cape Sable on the Gulf coast (Hartman
1974, Powell and Rathbun 1984). Manatees are aso found in L ake Okeechobee, throughout
waterways in the Everglades, and in the Florida Keys. Low numbers of manateesin the Florida Keys
has been attributed to the scarcity of fresh water (Bedler and O’ Shea 1988).

In warmer months (April to November), the distribution of manatees dong the east coast of Florida
tends to be greater around the St. Johns River, the Bananaand Indian riversto Jupiter Inlet, and
Biscayne Bay. In the winter, higher numbers of manatees are seen on the east coadt a the natural warm
waters of Blue Spring and near man-made warm water sources on or near the Indian River Lagoon, at
Titusville, Vero Beach, Ft. Pierce, Riviera Beach, Port Everglades, Ft. Lauderdale, and throughout
Biscayne Bay and nearby rivers and canals (FWS 1996). On the west coast of Forida, larger numbers
of manatees are found at the Suwannee, Crystal and Homosassarivers, Tampa Bay, Charlotte
Harbor/Matlacha Pass/San Carlos Bay area, the Ca oosahatchee River and Estero Bay area, the Ten
Thousand Idands, and the inland waterways of the Everglades. On the west coast, manatee s winter at
Crysta River, Homosassa Springs, and other warm minera springs (Powell and Rathbun 1984,
Rathbun et al.1990). They dso aggregate near industrial warm water outflows in Tampa Bay, the
warmer waters of the Cal oosahatchee and Orange rivers (from the Ft. Myers power plant), and in
inland waters of the Everglades and Ten Thousand Idands. The patchy distribution of manatees
throughout dl their ranges is due to the distribution of suitable habitat: plentiful aguatic plantsand a
freshwater source.

Habits

Florida manatees are herbivores that feed opportunigticaly on awide variety of submerged, floating and
emergent vegetation. Shallow grass beds with ready access to deep channds are the preferred feeding
areasin coadta and riverine habitats. Bengtson (1983) estimated that the annua mean consumption rate
for manatees feeding in the upper . John’s River at 4% to 9% of their body weight per day depending
on season. A complete review of manatee biology isincluded in the manatee section of the South
Florida Multi-species Recovery Plan (FWS, 1999).

Preferred Habitats

Manatees occur in fresh, brackish, and salt water and move fredy between environments of salinity
extremes. They inhabit rivers, bays, candls, estuaries, and coastal areas that provide seagrasses and
macroagae. Freshwater sources, either natural or humantinfluenced/created, are especialy important
for manatees that spend time in estuarine and brackish waters (FWS 1996). Because they prefer water
above 70 °F (21 °C), they depend on areas with access to natura springs or water effluents warmed by
human activities, particularly in areas outsde ther native range.
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Manatees often seek out quiet areas in candss, lagoons or rivers. These areas provide habitat not only
for feeding, but dso for resting, cavorting, mating, and caving. Manatees may be found in any waterway
over 3.3 ft. (1 m) deep and connected to the coast. Deeper inshore channels and nearshore zones are
often used as migratory routes (Kinnaird 1983). Although there are reports of manateesin locations as
far offshore as the Dry Tortugas Idands, gpproximately 50 mi. (81 km) west of Key West, Forida,
manatees rarely venture into deep ocean waters.

Migration Patterns

The overdl geographic distribution of manatees within Forida has changed since the 1950s and 60s
(Lefebvre et d 1989), and prominent shiftsin seasond didtribution are dso evident. Specificdly, the
introduction of power plants and paper millsin Texas, Louisana, southern Georgia, and northern
Florida has given manatees the opportunity to expand their winter range to areas not previoudy
frequented (Hartman 1979). Horida manatees move into warmer waters when the water temperature
drops below about 68 °F (20 °C). Before warm effluents from power plants became available in the
early 1950s, the winter range of the manatee in FHoridawas mogt likdly limited on its northern bounds by
the Sebastian River on the east coast and Charlotte Harbor on the west coast (Moore 1951). Since
that time, manatees atered their norma migration patterns, and gppreciable numbers of manatees began
aggregating at new sites. As new power plants became operationa, more and more manatees began
taking advantage of the Sites even though it required traveling great distances. Among the most
important of the warm-water discharges are the Florida Power and Light Company's power plants at
Cape Canaverd, Fort Lauderdale, Port Everglades, Riviera Beach, and Fort Myers, and the Tampa
Electric Company's Apollo Beach power plant in Tampa Bay. During cold westher, more than 200
manatees have been reported at some power plants. These anthropogenically heated aguatic habitats
have dlowed manatees to remain north of their historic wintering grounds. Although seemingly
conducive for surviva, warm-water industrid discharges aone cannot furnish suitable habitats for
manatees, as they may not be associated with forage that is typicaly found near natural warm-water
refugiaof naturd springs.

Population Trends

Determining exact population estimates or trends is difficult for this species. The best indicator of
population trends is derived from mortality data and aerid surveys (Ackerman et d. 1992, Ackerman et
al. 1995, Lefebvre et a. 1995). Increasesin the number of recovered dead manatees have been
interpreted as evidence of increasng mortaity rates (Ackerman et a. 1992, Ackerman et d. 1995).
Because manatees have low reproductive rates, these increases in mortality may lead to a declinein the
population (O’ Shea et d. 1988, 1992). Aerid surveys, which represent the minimum number of
manatees in Horidawaters (not the total population size), have been conducted for more than 20 years,
and may indicate population growth. However, because survey methods were incons stent, conclusons
are tentative. O’ Shea (1988) found no firm evidence of a decrease or increase between the 1970s and
1980s, even though aerid survey countsincreased. Over the last decade, aerid counts have varied from
1,267 (in 1991) to 3,276 (in 2001) (FMRI 2002). The mean number observed during al counts
(January, February, and/or March of dl years since 1991) is 2,027 (std dev = 512).
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Mortality

Humean activities have likely affected manatees by diminating or modifying suitable habitat; causing
dteration of, or limiting access to historic migratory routes, and killing or injuring individuas through
incidenta or negligent activities. To understand manatee mortdity trendsin Horida, Ackerman et d.
(1995) eva uated the number of recovered carcasses between 1974 and 1992 and categorized the
causes of degth. The number of manatees killed in collisions with watercraft increased each year by
9.3%. The number of manatees killed in collisons with watercraft each year corrdated with the total
number of pleasure and commercia watercraft registered in Florida (Ackerman et d. 1995). Other
degths or injuries were incurred due to flood-control structures and navigationd locks, entanglement in
fishing line, entrgoment in cuverts, and poaching, which together accounted for 162 known mortaities
between 1974 and 1993 (FMRI 2002a).
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Table 2 Manatee deathsin Florida (statewide) from 1974 through 2001 (source: FMRI)

Flood
Year | Watercraft Gate/ Other Perinatal Cold Natural | Undetermined| Unrecovered| Total

Canal |Human Stress

L ock
1974 3 0 2 0 0 0 2 0 7
1975 6 1 1 7 0 1 10 3 29
1976 10 4 0 14 0 2 22 10 62
1977 13 6 5 9 0 1 64 16 114
1978 21 9 1 10 0 3 34 6 84
1979 24 8 9 9 0 4 18 5 77
1980 16 8 2 13 0 5 15 4 63
1981 24 2 4 13 0 9 62 2 116
1982 20 3 1 14 0 41 29 6 114
1983 15 7 5 18 0 6 28 2 81
1984 34 3 1 25 0 24 40 1 128
1985 33 3 3 23 0 19 32 6 119
1986 33 3 1 27 12 1 39 6 122
1987 39 5 2 30 6 10 22 0 114
1988 43 7 4 30 9 15 23 2 133
1989 50 3 5 38 14 18 39 1 168
1990 47 3 4 44 46 21 40 1 206
1991 53 9 6 53 1 13 39 0 174
1992 38 5 6 48 0 20 45 1 163
1993 35 5 6 39 2 22 34 2 145
1994 49 16 5 46 4 33 37 3 193
1995 42 8 5 56 0 35 53 2 201
1996 60 10 0 61 17 101 154 12 415
1997 54 8 8 61 4 42 61 4 242
1998 66 9 6 53 9 12 72 4 231
1999 82 15 8 53 5 37 69 0 269
2000 78 8 8 58 14 37 62 8 273
2001 81 1 7 61 32 33 108 2 325

Of interest isthe increase in the number of perinata deaths. The frequency of perinatal deaths (stillborn
and newborn caves) has been consigtently high over the past 5 years. The cause of theincreasein
perinatd degthsis uncertain, but may result from a combination of factors that includes pollution,
disease, or environmenta change (Marine Mamma Commission 1992). It may aso result from the
increase in collisions between manatees and watercraft because some newborn caves may die when
their mothers are killed or serioudy injured by boat collisons, when they become separated from their
mothers while dodging boet traffic, or when stress from vessdl noise or traffic induces premature births
(Marine Mamma Commission 1992).

The greatest present threat to manatees is the high rate of manatee mortdities caused by watercraft
collisons. Between 1974 and 1997, there were 3,270 known manatee mortaitiesin Florida. Of these,
749 were watercraft-related. Since 1974, an average of 31 manatees have died from watercraft-
related injuries each year. Between 1983 and 1993, manatee mortdities resulting from collisions with
watercraft reached record levels (DEP 1994). Between 1986 and 1992, watercraft collisions
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accounted for 37.3% of al manatee deaths where the cause of death could be determined (Ackerman
et al. 1995).

The dgnificance of manatee mortalities related to watercraft appears to be the result of dramatic
increasesin vessd traffic (O Shea et d. 1985). Ackerman et al. (1995) showed a strong correlation
between the increase in recorded manatee mortality and increasing boat registrations. In 1960, there
were approximately 100,000 registered boats in Florida; by 1990, there were more than 700,000
regisered vessdlsin Horida (Marine Mamma Commission 1992, Wright et al. 1995). Approximately
97 percent of these boats are registered for recreational use. The most abundant number of registered
boatsisin the 16-foot to 26-foot Sze class. Watercraft-related mortalities were mogt Sgnificant in the
southwest and northeast regions of FHorida; desths from watercraft increased from 11 to 25 percent in
southwestern FHorida In dl of the counties that had high watercraft-related manatee deaths, high
numbers of watercraft were combined with high seasona abundance of manatees (Ackerman et al.
1995).

Approximatdy twice as many manatees died from impacts suffered during collisons with watercraft than
from propeller cuts; this has been a consistent trend over the last severd years. Medium or large-sized
boats cause most lethd propeller wounds, while impact injuries are caused by fast, small to medium-
szed boats (Wright et al. 1992). The Forida Marine Research Indtitute (FMIR) conducts carcass
recovery and necropsy activities throughout the state to attempt to assess the cause of desth for each
carcass recovered. Dr.

Designated Critical Habitat for SpeciesIncluded in this Assessment

American Crocodile (Crocodylus acutus)

There have been at least two observations of crocodiles at or near VirginiaKey (FWC, pers com;
Mazzotti, pers com), however designated critical habitat for this species does not include theidand
(U.S. Fish and Wildlife Service 1999). Crocodiles are more frequently observed in Bill Baggs/Cape
Florida State Park on Key Biscayne (G. Milano, Department of Environmental Resource Management-
Dade County, 2002).

Florida Manatee (Trichecus manatus)

Critical habitat was desgnated for the manatee in 1976, athough no specific primary or secondary
condtituent elements were included in the designation (50 CFR 17.95). Critica habitat for the manatee
identifies specific areas occupied by the manatee, which have those physical or biologica features
essentid to the conservation of the manatee and/or may require specia management considerations.

Project Area Specific Information for Species Included in this Assessment

American Crocodile (Crocodylus acutus)

Local Distribution and Status

The current digtribution of the American crocodileis limited to extreme South Horida, including coastal
areas of Miami-Dade, Monroe, Collier, and Lee counties. In Biscayne Bay, crocodiles have been
observed as far north as Crandon Park, Bill Baggs Cape Florida SRA, and Snapper Creek (FWS,
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1999). Occasiond sghtings are still reported farther north on the east coast, and there are also records
from Broward County, along the entire length of Biscayne Bay; afew isolated crocodiles il survivein
remnant mangrove habitats there.

While there are no published records specifically citing American crocodiles utilizing the waters of the
Port of Miami, it is possible that they utilize the waters of the Bill Sadowski Critica Wildlife Areanorth
of VirginiaKey for foraging. Crocodiles have been recorded in the vicinity of Virginia Key and nesting
on Key Biscayne (Crandon Park Marinaand Bill Baggs State Recreation Ares).

Florida M anatee (Trichecus manatus)

Local Distribution and Status

Historica records regarding manatees in South Florida are sparse. Manatees are mentioned in
documents that are dated as early asthe mid 1800’'s and early 1900's (O’ Shea 1988). Moore (1951)
indicated that manatees commonly used the New River and the Miami River. He aso noted a 1943
anecdota observation of more than 100 manatees killed during the deepening of the Miami River
Channd and areference to 195 manatees aggregating at the Miami power plant dischargein 1956
(Mezich 2001). In generd, therivers, creeks and canals that open into Northern Biscayne Bay were
locations noted for their manatee abundance. These remain important habitats, particularly on a
seasond basis (Figures 2 and 3). In freshwater environmentsin Dade County (upper reaches of
cands), manatees are feeding primarily on the excotic Hydrilla verticillata. During cooler wegther,
manatees feed on extensive meadows of seegrassesin many parts of Biscayne Bay.

Local Mortality
The causes for manatee deaths in Dade County are varied (Table 3; Figure 4). The highest number of
manatee deaths in Dade County result from water control structures. Floodgates often have qualities
that are attractive to manatees. Freshwater is often avallable at floodgetes, and istypicaly dightly
warmer the ambient water. An example of this Stuation is the floodgate on the Little River in Dade
County. Thisdteisknown to atract manatees in winter during mild weether. Thislocationhas a 1-
degree Cesius higher water temperature than surrounding areas and freshwater is available (Deutsch
2000). Also, freshwater vegetation is often washed down from upriver and made available when the
gates are opened. Figure 5 demonstrates the location of water control structures near the project area.
The second most frequent cause of manatee deaths in Miami-Dade County is boat-related injuries.

No degths related to cold stress have been reported. Miami Harbor is well within the historic range for
the Florida manatee described by Moore (1951), and therefore water temperatures likely seldom reach
dressing levels for extended periods of time. Also, power plants located to the north in Broward
County have likely amdiorated cold-related stress.
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Figure#5 — L ocation of Water Control Structures near the Project Area
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Table #3 Manatee deathsin Miami-Dade County from 1974 through 2001 (source: FMRI)

Year Watercraft | Gate/Lock | Human, | Perinatal Cold Natural Undetermined Total
Other stress
1974 2 0 0 0 0 0 0 2
1975 1 1 0 1 0 0 1 4
1976 2 4 0 0 0 1 8 15
1977 1 5 2 2 0 0 2 12
1978 2 8 0 0 0 0 2 12
1979 1 5 2 0 0 0 1 9
1980 0 2 0 0 0 0 0 2
1981 1 0 2 0 0 0 2 5
1982 0 2 0 0 0 0 2 4
1983 0 1 4 1 0 0 1 7
1984 1 0 0 0 0 0 0 1
1985 1 1 0 2 0 0 0 4
1986 1 0 1 0 0 0 0 2
1987 4 2 0 1 0 0 1 8
1988 1 6 0 0 0 1 1 9
1989 3 0 0 0 0 0 0 3
1990 1 1 0 0 0 0 2 4
1991 0 1 0 2 0 2 2 7
1992 4 1 1 1 0 1 2 10
1993 0 2 2 0 0 0 1 5
1994 1 4 3 1 0 1 1 11
1995 2 3 2 0 0 3 4 14
1996 0 3 0 1 0 0 3 7
1997 5 5 1 2 0 0 1 14
1998 2 3 1 0 0 0 3 9
1999 1 5 3 0 0 2 1 12
2000 2 2 2 0 0 0 2 8
2001 5 0 2 2 0 0 2 11
Totals 26 30 17 9 0 9 24 115

Protective Measures Taken in the Project Area Separate from Conservation M easuresthe
Corpswill Undertake as Part of the Proposed Action

Miami-Dade County

Miami-Dade County is one of 13 Florida counties required to have a manatee protection plan (MPP)
developed under the Loca Government Comprehensive Planning and Land Devel opment Regulation
Act (LGCPALDRA) of 1985. The LGCPALDRA requires these plans include speed and no entry
zones, boat facility Sting policies and other measures to protect manatees. Miami-Dade County has
prepared a plan, submitted it to the State, through the Florida Fish and Wildlife Conservation
Commission, and to the Federd government through the US Fish and Wildlife Service. Asof
November 2001, both the state nor the USFWS had approved the Miami-Dade County plan
(USFWS 2001). Thefollowing discussions of speed zones, boat facility siting policies and other
protective measures are taken directly from the Miami-Dade Manatee Protection Plan (Dade County,
1995).
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Soeed & No Entry Zones

In 1979, the Florida Department of Natura Resources designated the Black Creek areaincluding Black
Point Marina (south of the project ared) as a manatee sanctuary. The “Idle Speed No Wake’ zone
associated with this sanctuary extends from the Black Creek enterance channe in Biscayne Bay to the
sdinity control structure on Black Creek and Goulds Candl, and includes dll tiddl candsin the vicinity.
Prior to late 1991, there were no other speed zones in Dade County established for manatee protection,
athough severa other areas were regulated for boating safety. In November 1991, the Florida
Governor and Cabinet approved a state rule establishing many additional vessel speed redtrictions for
manatee protection. Figure 6 denotes al current speed zones and manatee protection areasin Dade
County.

Boating facility Sting Policies
The LGCPALDRA requires “manateg’ counties to prepare policies concerning the siting of boating
fadlities. Dade County has include Marine Facility Siting Criteriain their MPP.

Designation of Essential Habitat for Manatees within the County

Dade County hasidentified areas to be designated as essentia habitat: seagrass beds — specificaly
those in Dumfoundling Bay and Biscayne Bay between the 79" Street and the Julia Tuttle causeways,
between the Port of Miami and Rickenbacker Causaway, in the Chicken Key areaand in the area of
the Black Creek channdl. Additiond habitat areas listed for protection under the Dade County MPP
include sources of freshwater; warm water refuges (athough none currently operate in the boundaries of
Dade county); aggregation areas (including Sky Lake, Biscayne Cand near the Miami Shores Country
Club golf course, Little River west of Biscayne Boulevard, northwest Virginia Key, upstream Miami
River including Pimer Lake, upstream Cora Gables Waterway, and Black Point marina basin) and
manatee travel corridors.

Scientific Research on Manatees
Regulations developed under the ESA dlow for the taking of ESA-listed manatees for the purposes of
scientific research. In addition, the ESA dso dlowsfor the taking of listed species by states through
cooperative agreements devel oped per section 6 of the ESA. Prior to issuance of these authorizations
for taking, the proposa must be reviewed for compliance with section 7 of the ESA. Permitsto
conduct scientific research on manatees are issued by the FWS' headquartersin Arlington, Virginia (dm
Vaade, USFWS — Jacksonville, 2002 pers.com). Research activities currently conducted under permit
from FWSin the action areainclude:

Photo identification study of manatees by the USGS- Sirenia project.

Carcass recovery and necropsy activities conducted by the State of Florida through the Forida

Marine Research Inditute' s Marine Mamma Peathology Laboratory.

Other consultations of Federal actionsin the area to date

The Corps has been working with the citizens of Dade County since 1902 on improving and maintaining

the Port of Miami (USACE 2002). The following table lists the improvements authorized by Congress.
None of the projects authorized by Congress through 1968 were required to consult under the ESA.
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Figure #6 — M anatee Protection Zones in Dade County
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ACTS

WORK AUTHORIZED

DOCUMENTS

13 June 1902

Channel (Government Cut) 18 feet deep across
peninsula and north jetty

H. Doc.662/56/1 &
A.R. for 1900 p.1987

2 Mar 1907

South Jetty and channel 100 feet wide.

Specified in Act

25 June 1912

Channel 20 feet deep by 300 feet wide and extension of
jetties.

H. Doc. 554/62/2

3 Mar 1925

Channel 25 feet deep at entrance and 25 feet deep by
200 feet across Biscayne Bay

H. Doc. 516/67/4

3 Jul 1930

Channel 300 feet wide across Biscayne Bay and
enlarging municipal turning basin.

R&H Comm. Doc. 15/71/2

30 Aug 1935

Depth of 30 feet to and in turning basin.

S. Comm. Print 73.2

26 Aug 1937

Widen turning basin 200 feet on south side.

R&H. C. Doc. 86/74/2

2 Mar 1945

VirginiaKey Improvement (De-authorized)

S. Doc. 251/79/2

2 Mar 1945

Consolidation of Miami River and Miami Harbor
projects; widening at mouth of Miami River (De-
authorized); a channel from the mouth of theriver to
the Intracoastal Waterway (De-authorized); thence a
channel from the Intracoastal Waterway to
Government Cut (De-authorized); and a channel from
Miami River to harbor of refusein Paimer Lake (De-
authorized).

H. Doc. 91/79/1

14 Jul 1960

Channel 400 feet wide across Biscayne Bay; enlarge
turning basin 300 feet on south and northeasterly
sides; dredge turning basin on north side Fisher
Island; de-authorize Virginia Key development.

S. Doc. 71/85/2

13 Aug 1968

Enlarging the existing entrance channel to 38-foot
depth and 500-foot width from the ocean to the
existing beach line; deepening the existing 400-foot
wide channel across Biscayne Bay to 36 feet; and
deepening the existing turning basin at Biscayne
Boulevard terminal and Fisher Island to 36 feet.

S. Doc. 93/90/2

17 Nov 1986

De-authorized the widening at the mouth of Miami
River to existing project widths; and the channels from
the mouth of Miami River to the turning basin, to
Government Cut, and to a harbor of refuge in Palmer
Lake.

Public Law 99-662
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Deepening the existing Outer Bar Cut, Bar Cut, and
Govt Cut to adepth of 44 ft.; Enlarging Fishermans
Channel, south of Lummus Island, to a depth of 42 ft.
and awidth of 400 ft.; and Constructing a 1600 ft.
diameter Turning Basin near the west end of Lummus
Island to a depth of 42 ft.

28 Nov 1990 Public Law 101-640 11/28/90

The Corpsis dso working with Miami-Dade County on an environmenta restoration project on
VirginiaKey, located to the south of the Port. The FWS issued abiologica opinion on the proposed
VirginiaKey project on May 17, 2002 stating “ ... the Service anticipates that the responses of sea
turtles to the proposed action will be minimd, or postive.”

Another action, the Lummus Idand Turning Basin degpening project, is a project with amilar risks as
the proposed project, but on amuch smaller scale (only one inshore dredge area) and includes
precautions similar to those proposed for the Miami Harbor degpening/widening project. The Corps re-
initisted consultation with FWS on March 25, 2002 and the Service concluded consultation with the
Corps on the project on June 19, 2002 concurring with the Corps finding that the Lummus Idand
Turning Basin degpening may affect, but will not adversdly affect listed species under FWS jurisdiction
in the action area

Effects of the Proposed Action

Direct Effects

The highest potential to directly effect manatees and crocodiles may be the use of explosives to remove
areas of rock within channels. Both the pressure and noise associated with blasting can injure or kill
marine organisms, depending on the distance from the discharge (Keevin and Hempen, 1997).

American Crocodile

To date, there has not been a single comprehensive study to determine the effects of underwater
explosions on reptiles that defines the rel ationship between distance/pressure and mortaity or damage
(Keevin and Hempen, 1997). However, there have been studies, which demondtrate that seaturtles are
killed and injured by underwater explosions (Keevin and Hempen, 1997). Crocodiles are shy, un-
aggressive animals, and as such, the Corps believesthat it is very unlikely that a crocodile will be seenin
or near the project area during construction. However, due to the proximity of areas of recorded
sghtings of crocodiles, we are including the American crocodile in the assessment of effects.

Crocodiles possess integumentary sensory organs (1S0O). At thistime, thereislittle information
documented about the purpose of these organs, however, some research has hinted that the purpose of
these 1SOs includes detecting pressure changes, sensory role in detecting underwater prey and possbly
in detecting changesin sdinity. The Corps plans to protect crocodiles in the same manner as manatees
and other listed and protected speciesin the action area.  Details concerning our protection methods
are provided below.

Florida Manatee
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The effects of noise and pressure on manatees, associated with confined underwater blasting have not
been documented.  After discussions with Dr. Darlene Kettin of the Woods-Hole Oceanographic
Indtitute, the Corps has determined that manatees would be impacted smilar to dolphins, for which
some published data do exigt.

Blasting
To achieve the degpening of the Port of Miami from the existing depth of -42 feet to project depth of -

50 feet, pretreatment of the rock areas may be required. Blagting is anticipated to be required for some
or dl of the degpening of the channd ingde of the entrance jetties, where standard construction methods
are unsuccessful. Thetotal volume to be removed in these areas is up to 2.3 million cubic yards. The
work may be completed in the following manner:

Contour dredging with ether bucket, hydraulic or excavator dredges to remove materia that can be
dredged conventionally and determine what areas require blasting.

Pre-treating (blasting) the remaining above grade rock, drilling and blagting the "Site Specific' areas
where rock could not be conventionaly removed by the dredges.

Excavating with bucket, hydraulic or excavator dredges to remove the pre-treated rock areasto grade.

All drilling and blasting will be conducted in trict accordance with locd, Sate and federd safety
procedures. Marine Wildlife Protection, Protection of Existing Structures, and Blasting Programs
coordinated with federal and state agencies.

Based upon industry standards and USACE, Safety & Hedth Regulations, the blasting program may
conss of the following:

The weaght of explosives to be used in each blast will be limited to the lowest poundage (~90 Ibs. or
less) of explosivesthat can adequately break the rock. The blasting would consist of up to 3 blasts per
day, preparing for remova of gpproximately 1500 cubic yards per blast. This equates to about 520
blast days to complete the project (based on an assumption of one drillboat, and assuming that the
entire project areaindde the jetties will require blasting).

The following safety conditions are standard in conducting underwater blasting:

Drill patterns are restricted to aminimum of 8 ft separation from aloaded hole.

Hours of blasting are restricted from 2 hours after sunrise to 1 hour before sunset to alow for
adequate observation of the project areafor protected species.

Sdlection of explosive products and their practica application method must address vibration
and air blast (overpressure) control for protection of existing structures and marine wildlife,
Loaded blast holes will be individualy delayed to reduce the maximum pounds per deay at
point detonation, which in turn will reduce the mortaity radius.
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The blast design will consider matching the energy in the “work effort” of the borehole to the
rock mass or target for minimizing excess energy vented into the water column or hydraulic
shock.

Because of the potential duration of the blasting and the proximity of the blagting to a Critica Wildlife
Area, anumber of issues will need to be addressed. One of the key issuesis the extent of a safety
radius for the protection of marine wildlife. Thisisthe distance from the blast site which any protected
gpecies must be in order to commence blasting operations. Idedly the safety radiusislarge enough to
offer awide buffer of protection for marine animaswhile still remaining smal enough that the area.can
be intensely surveyed

There are anumber of methods that can be used to cdculate a safety radius. Little published data exists
for actuad measurements of sub aqueous blasts confined to arock layer and their impacts to marine
mammals or turtles. There is some information on the impacts to fish from amilar blasts. Both literature
searches and actud observations from smilar blagting events will be used as aguide in establishing a
safety radius that affords the best protection from lethd harm to marine wildlife. The following will be
conddered in establishing the radius:

The U.S. Navy Dive Manua and the FFWWCC Endangered Species Watch Manud the safety formula
for an uncontrolled blast suspended in the water column, which is as follows:

R = 260 (cube root w)
R = Safety radius
W = Weight of explosves

Thisformulais a consarvative for the blagting being done in the Port of Miami since the blast will be
confined within the rock and not suspended in the water column.

The FFWCC Endangered Species Watch Manua designation that an extra 1000 ft buffer is required to
afford animas an added measure of safety.

Utilizing data from rock-contained blasts such asthose a Atlantic Dry Dock and Wilmington, North
Carolina, the Corps has been able to estimate potentia effects on protected species. These data can be
correlated to the biological opinion issued on October 10, 2000 by NMFS for the incidental taking of
listed marine mammas for the explosive shock testing of the USS Wington Churchill (DDG-81) (66 FR
22450) concerning blasting impacts to marine mammals. The data references in the Federa Register
dataindicates that impacts from explosives can produce letha and non-lethd injury aswell asincidenta
harassment. The pressure wave from the blast is the most causative factor in injuries because it affects
the air cavitiesinthe lungs & intestines. The extent of lethd effects are proportiond to the animd's
mass, i.e., the smaller the animd, the more |lethal the effects; therefore dl datais based on the lowest
possible affected mamma weight (infant dolphin). Non- lethd injuries include tympanic membrane
(TM) rupture; however, given that dolphin & manatee behavior rely heavily on sound, the non-lethal
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nature of such an injury is questionable in the long-term.  For that reason, it isimportant to use alimit
where no non-lethd (TM) damage occurs. Based on the EPA test data, the level of pressure impulse
where no letha and no non-letha injuries occur is reported to be five (5) ps-msec.

The degradation of the pressure wave
George Young (1991) noted the following limitations of the cube root method:

Doubling the weight of an explosive charge does not double the effects. Phenomena at a
distance, such as the direct shock wave, scale according to the cube root of the charge
weight. For example, if the peak pressure in the underwater shock wave from a 1-pound
explosion is 1000 pounds per square inch at a distance of 15 feet, it is necessary to
increase the charge weight to approximately 8 pounds in order to double the peak
pressure at the same distance. (The cube root of eight istwo.)

Effects on marine life are usually caused by the shock wave. At close-in distances, cube
root scaling is generally valid. For example, the range at which lobster have 90 percent
survivability is 86 feet from a 100-pound charge and double that range (172 feet) from

an 800-pound charge.

As the wave travel s through the water, it reflects repeatedly from the surface and seabed
and loses energy becoming a relatively weak pressure pulse. At distances of a few miles,
it resembles a brief acoustic signal. Therefore, shock wave effects at a distance may not
follow simple cube root scaling but may decline at a faster rate. For example, the
survival of swim bladder fish does not obey cube root scaling because it depends on the
interaction of both the direct and reflected shock waves. In some cases, cube root scaling
may be used to provide an upper limit in the absence of data for a specific effect.

More recent studies by Finneran et. al. (2000), showing that temporary and permanent auditory
threshold shifts in marine mammals were used to evauate exploson impacts. Due to the fact that marine
mammas are highly acoustic, such impacts in behavior should be taken into account when assessing
harmful impacts. While many of these impacts are not letha and this study has shown that the impacts
tend not to be cumulative, Sgnificant changesin behavior could congtitute a “take” under the Marine
Mamma Protection Act (MMPA).

A dud criteriafor marine mammal acoustic harassment has dso been developed for explosive-
generated Signals. Noise levelsthat fal between the 5 ps-msec to a distance where anoise leve of 180
dB (3 ps), while outside any physica damage range, can be consdered to fal within the incidenta
harassment zone.

Conservation Measures

Congtruction
The Corps will incorporate the standard manatee protection construction conditions into our plans and
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specifications for this project. These sandard conditions are:

1.

The contractor ingtructs al personnd associated with the project of the potentia presence of
manatees and the need to avoid collisons with manatees. All congtruction personnel are
responsible for observing water-related activities for the presence of manate(s), and shall
implement gppropriate precautions to ensure protection of the manate(s).

All congtruction personnd are advised that there are civil and crimind pendties for harming,
harassing, or killing manatees, which are protected under the Marine Mamma Protection Act of
1972, the Endangered Species Act of 1973, and the Florida Manatee Sanctuary Act. The
permittee and/or contractor may be held responsible for any manatee harmed, harassed, or
killed as aresult of congtruction activities.

Prior to commencement of congtruction, the prime contractor involved in the congtruction
activities shdl congtruct and display at least two temporary signs (placard) concerning manatees.

For dl vessds, atemporary sign (at least 8 1/2" x 11") reading "Manatee Habitat/Idle Speed In
Congtruction Areg" will be placed in a prominent location visible to employees operating the
vessels. In the absence of avessd, atemporary sign (at leest 2' x 2) reading "Warning:
Manatee Habitat" will be posted in alocation prominently visible to land based, water-related
construction crews.

A second temporary Sgn (at least 8 /2" x 11") reading "Warning, Manatee Habitat: Operation
of any equipment closer than 50 feet to a manatee shdl necessitate immediate shutdown of that
equipment. Any collison with and/or injury to a manatee shal be reported immediately to the
FloridaMarine Peatrol at 1-800-DIAL-FMP* will be located prominently adjacent to the
displayed issued congtruction permit. Temporary notices are to be removed by the permittee
upon completion of congtruction.

Siltation barriers are properly secured so that manatees cannot become entangled, and are
monitored a least daily to avoid manatee entrgpment. Barriers must not block manatee entry to
or exit from essentid habitat.

All vessdl's associated with the project operate at "idle speed/no wake" at dl timeswhile in the
congruction area and while in waters where the draft of the vessal provides less than afour foot
clearance from the bottom. All vesselswill follow routes of deep water whenever possble.

If manatees are seen within 100 yards of the active daily construction/dredging operation, dl
appropriate precautions shdl be implemented to ensure protection of the manatee. These
precautions shdl include the operation of adl moving equipment no closer than 50 feet of a
manatee. Operation of any equipment closer than 50 feet to a manatee shall necessitate
immediate shutdown of that equipment.

Any collison with and/or injury to a manatee shdl be reported immediately to the Horida
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Marine Patrol (1-800-DIALFMP) and to the Florida Department of Protection, Office of
Protected Species Management at (904)922-4330.

8. The contractor maintains alog detailing Sghtings, collisons, or injuries to manatees should they
occur during the contract period. A report summarizing incidents and sghtings shal be
submitted to the Florida Department of Protection, Office of Protected Species Management,
Mail Station 245, 39000 Commonweslth Boulevard, Talahassee, Florida 32399 and to the U.S.
Fish and Wildlife Service, 3100 University Boulevard, Jacksonville, FL 32216. This report
must be submitted annudly or following the completion of the project if the contract period is
lessthan ayear.

Blagting
It is crucid to balance the demands of the blasting operations with the overdl safety of the species. A

radiusthat is excessvely large will result in sgnificant delays that prolong the blasting, congtruction,
traffic and overdl disturbanceto the area. A radiusthat istoo smal putsthe animds at too greet of a
risk should one go undetected by the observers and move into the blast area. Because of these factors,
the god is to establish the smdlest radius possible without compromising anima safety and provide
adequate observer coverage for whatever radius is agreed upon.

Aerid reconnaissance, where feasible, is critica to support the safety radius selected in addition to boat-
based and land support reconnaissance. Additionally, an observer will be placed on the drill barge for
the best view of the actud blast zone and to be in direct contact with the blaster in charge.

Prior to implementing a blasting program a Test Blast Program will be completed. The purpose of the
Test Blast Programis to demongtrate and/or confirm the following:

Drill Boat Capabilities and Production Rates
Idedl Drill Pettern for Typicad Boreholes
Acceptable Rock Breakage for Excavation
Tolerable Vibration Level Emitted
Directiond Vibration

Cdibration of the Environment

The Test Blast Program begins with asingle range of individudly delayed holes and progresses up to the
maximum production blast intended for use. Each Test Blast is designed to establish limits of vibration
and airblast overpressure, with acceptable rock breakage for excavation. Thefina test event smulates
the maximum explosve detonation as to size, overlying water depth, charge configuration, charge
separation, initiation methods, and loading conditions anticipated for the typica production blast.

The results of the Test Blast Program will be formatted in aregresson analyss with other pertinent

information and conclusions reached. Thiswill be the basis for developing a completely engineered
procedure for Blagting Plan During the testing the following data will be used to develop aregresson
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andyss

Digtance

Pounds Per Delay

Peak Particle Vdocities (TVL)
Frequencies (TVL)

Peak Vector Sum

Air Blast, Overpressure

Other Rock Removal Options

The Corps investigated methods to remove the rock in the Port of Miami without blasting using a
punchbarge. It was determined that the punchbarge, which would work for 12-hour periods, strikesthe
rock below approximately once every 30-seconds.  This constant pounding would serve to disrupt
manatee behavior in the area, as wdl asimpact other marine animasinthearea. Using the punchbarge
will dso extend the length of the project tempordly, thus increasing any potentid impactsto dl fish and
wildlife resourcesin the area.

The Corps believes that blasting is actualy the least environmentally impactful method for removing the
rock in the Port. Each blast will last no longer than 25 seconds in duration, and may even be as short as
2 seconds, and will be spaced out twelve hours gpart. Additiondly, the blasts are confined in the rock
substrate. Boreholes are drilled into the rock below, the blasting charge is set and then the chain of
explogvesis detonated. Because the blasts are confined within the rock structure, the distance of the
blast effects are reduced as compared to an unconfined blast.

Indirect effects

The regulations for interservice consultation found a 50 CFR 402 define indirect effects as “are those
that are caused by the proposed action and are later in time, but gill are reasonably certain to occur”.
The Corps does not believe that the project will have any indirect effects on manatees or crocodilesin
the action area.

Interrelated and Interdependent Effects

The regulations for interservice consultation found at 50 CFR 402 define interrelated actions as “those
that are part of alarger action and depend on the larger action for their justification” and interdependent
actions as “those that have no independent utility gpart from the action under consideration.”

The Corps does not believe that there are any interrelated actions for this proposed project; however,
the recommended plan for the Port of Miami contains widening components and degpening
components. Asaresult of the widening components of the project, larger container vesselswill cal at
the Port of Miami. Asaresult of both the widening and the degpening components of the project, more
tonnage will be carried per vessdl call, so the total number of vessdl cals may be reduced (Dawedit
2002. pers comm.). Thiswill be an indirect benefit to the manatees and crocodiles since there will be
fewer shipsin the areato potentidly affect them. Additiondly, the wider channel will provide manatees
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and crocodiles more room to maneuver around incoming and outgoing vessdls throughout the action
area.

The Corps believes that the increase in size within the Port will not have an adverse effect on manatees
in the area for three reasons.

1) Recent data shows that manatees are not using the Port itself as a primary habitat. Aeria
surveys conducted between 1989- 2001 show that very few manatees use the area of the Port
proper. During the winter, they congregate in the BSCWA areato the south, the Miami River
to the northwest, and north of the Julia Tuttle causeway to the north of the Port. Digtribution of
manatees in the areais d o highly seasond (Figures 2 and 3);

2) Efforts being undertaken by the port to comply with the Miami-Dade county MPP s protection
provisons.

3) Asprevioudy demondrated, fewer manatees are utilizing the generd area of the Port in the
summer (between April and October), so there are fewer animasin the area that could be
affected by the project.

Cumul ative effects

The regulations for interservice consultation found at 50 CFR 402 define cumulative effects as “those
effects of future sate or private activities, not involving Federd activities, that are reasonably certain to
occur within the action area of the Federa action subject to consideration.” The Corpsis not aware of
any future state or provate activites, not involving Federa activities that are reasonably certain to occur
within the action area.

Take Analysis
Due to the regtrictions and specid conditions placed in our construction specifications for congtruction

and blasting the Corps does not anticipate any take of the endangered American crocodile or the
Florida manatee.

Deter mination

The Corps has determined that the proposed expanson and degpening of Miami Harbor islikely to
affect, but not likely to adversaly affect listed species within the action area. The Corps believes that the
restrictions placed on congtruction and blasting previoudy discussed in this assessment will
diminish/eliminate the effect of the project on protected species within the action area.

Page 23 of 28



LITERATURE CITED

Ackerman, B.B., S.D. Wright, R.K. Bonde, C.A. Beck, and D.J. Banowetz. 1995. Analysisof watercraft-
related mortality of manatees in FHorida, 1979-1991. Pages 259-268 in T.J. O’ Shea, B.B.
Ackerman, and H.F. Perciva, eds. Population biology of the Florida manatee: Information and
technology report 1. U.S. Department of the Interior, Nationd Biologica Service; Washington,
D.C.

Ackerman, B.B, SD. Wright, R.K. Bonde, D.K. Déll, and D. Banowetz. 1992. Trends and patternsin
manatee mortdity in Horida, 1974-1991. Page 22 in T.J. O’ Shea, B.B. Ackerman, and H.F.
Perciva, eds. Interim report of the technica workshop on manatee population biology. Manatee
popul ation research report no. 10. Horida Cooperative Fish and Wildlife Research Unit, University
of Horida; Gainesville, Horida

Beder, |.E. and T.J. O' Shea 1988. Distribution and mortdity of the West Indian manatee (Trichechus
manatus) inthe southeastern United States: acompilation and review of recent information. Report
prepared by the U.S. Fish and Wildlife Servicefor the U.S. Army Corpsof Engineers. PB 88-207
980/AS. Nationd Technicd Information Service; Springfield, Virginia

Bengston, J.L. 1983. Estimating food consumption of free-ranging manateesin Horida Journd of Wildlife
Management. 47(4):1186-1192.

Britton, A. 2002. Crocodylus acutus (Cuvier 1907). Horida Museum of Natura History/Crocodile
Specidist Group-1UCN webste: http:/Amww.flmnh.ufl.edu/cnhc/csp cacu.htm, accessed 27 June
2002.

Dade County, 1995. Metropolitan Dade County, Forida. Department of Environmental Resources
Management. Dade County Manatee Protection Plan. DERM Technica Report 95-5.

Deutsch, C.J. 2000. Winter movements and use of warm-water refugia by radio-tagged West Indian
manatees dong the Atlantic coast of the United States. Final Report prepared for the Florida
Power and Light Company and U.S. Geologica Survey. pp. 1-33.

Finneran, J.J., Schlundt, C.E., Dear, R., Carder, D.A., & Ridgway, S.H. 2000. Masked temporary
thresholdshift — MTTS — in odontocetes after exposure to singe underwater impulses from a
seigmic watergun. Journal of the Acoustica Society of America. 108:2515.

Florida Department of Environmental Protection [DEP]. 1998. Manatee sdvage database: Summary
report. Florida Marine Research Indtitute; St. Petersburg, Florida.

Florida Department of Natural Resources [DEP]. 1994. Manatee salvage database: Summary report.
Florida Department of Natural Resources, Florida Marine Research Ingtitute; St. Petersburg,

Page 24 of 28



Horida.

Florida Fish and Wildlife Conservation Commission, Florida Marine Research Indtitute [FRMI]. 2002 —
http://mwww.floridamarine.org/festuresiview_article.asp?d=15246 visited on March 6, 2002.

Florida Fish and Wildlife Conservation Commission, Forida Marine Research Ingtitute [FRMI]. 2002a—
http://www.floridamarine.org/festures/cateqory  sub.asp?d=2241 visited on Feb 25, 2002.

Horida Fish and Wildlife Consarvation Commission, Horida Marine Research Ingtitute. 2000. R. O.
Flamm, L. |. Ward, and M. White, eds.; Atlas of Marine Resources, Verson 1.3.

Gunter, G. 1941. Occurrence of the manatee in the United States, with records from Texas. Journd of
Mammaogy 22: 60-64.

Hartman, D.S. 1974. Distribution, status, and conservation of the manateein the United States. U.S. Fish
and Wildlife Service, Nationad Fish and Wildlife Laboratory contract report No. 14-16-0008-748.
NTIS publication No. PB81-140725, pp. 1-246.

Irvine, A.B. and H.W. Campbell. 1978. Aerid censusof the West Indian manatee, Trichechus manatus,
in the southeastern United States. Journd of Mammalogy. Generd Notes. 59:613-617.

Keevin, T.M. and G.L. Hempen. 1997. The Environmental Effects of Underwater Explosons with
Methods to Mitigate Impactss. U.S. Army Corps of Engineers;, &. Louis Didtrict.
https./Aww.denix.osd.mil/denix/Public/ES- Programs/Conservation/Water X /water1.html#3

Kinnaird, M.F. 1983. Evduation of potentid management drategies for the reduction of boat-related
mortality of manatees. Research report number 3, Florida Cooperative Fish and Wildlife Research
Unit, U.S. Fish and Wildllife Service,

Kushlan, JA., and F.J. Mazzotti. 1989. Historic and present distribution of the American crocodile in
Florida Journd of Herpetology 23(1):1-7.

Lefebvre, L.W., B.B. Ackerman, K.M. Portier, and K.H. Pollock. 1995. Aerial survey asatechniquefor
edimating trendsin manatee popul ation S ze- problems and prospects. Pages63-74in T.J. O Sheg,
B.B. Ackerman, and H.F. Percivd, eds. Population biology of the Florida manatee: Information
and technology report |. U.S. Department of the Interior, National Biologica Service; Waghington,
D.C.

Lefebvre, L.W., T.J. O Shea, G.B. Rathbun, and R.C. Best. 1989. Distribution, status, and biogeography

of the West Indian manatee. Pages 567-610in C.A. Wood, ed. Biogeography of theWest Indies.
Sandhill Crane Press;, Gainesville, Horida

Page 25 of 28



Lowery, JH., J. 1974. The mammals of Louisiana and its adjacent waters. Louisana University Press.

Manatee Technica Advisory Council [MTAC]. 1994. Update. Forida Department of Environmental
Protection; Tallahassee, Florida

Marine Mamma Commisson [MMC]. 1998. Preliminary assessment of habitat protection needs for the
West Indian manatee on the East coast of Florida and Georgia. Report of the Marine Mammal
Commission in Conaultation with its Committee of Scientific Advisors on Maine Mammas. Pp
107.

Marine Mammal Commission [MMC]. 1992. Annual report to Congress, 1991. Marine Mammal
Commission; Washington, D.C.

Mazzotti, F.J. 1983. The ecology of Crocodylus acutus in Florida. Ph.D. dissertation, Pennsylvania
State Universty.

Mezeich, R.R. 2001. Manatees and Florida Power & Light’s Lauderdale and Port Everglades Power
Plants. A Report Developed for the Florida Fish and Wildlife Conservation Commission.
November. 25pp.

Moore, J.C. 1951. The Range of the Florida manatee. The Quarterly Journa of the Florida Academy
of Sciences. Volume 14, No.1. pp. 18.

Moore, J.C. 1956. Observations of Manatees in Aggregations. American Museum Novitates. Number
1811. pp.24.

O Shea, T.J,, B.B. Ackerman, and H.F. Percival, eds. 1992. Interim report of the technical workshop
on manatee population biology. Manatee population research report no. 10. Florida
Cooperative Fish and Wildlife Research Unit, University of Florida; Gainesville, Horida

O’ Shea, T.J, C.A. Beck, R.K. Bonde, H.I. Kochman, and D.K. Odell. 1985. An analyss of manatee
mortdity patternsin Forida 1976-1981. Journd of Wildlife Management 49: 1-11.

O’ Sheg, T.J. 1988. The past, present, and future of manatees in the southeastern United States:
Redlities, misunderstandings, and enigmas. Pages 184-204 in R.R. Odum, K.A. Riddleberger,
and J.C. Ozier, eds. Proceedings of the third southeastern nongame and endangered wildlife
symposium. Georgia Department of Natural Resources, Game and Fish Divison; Atlanta,
Georgia.

Powdll, JA. and G.B. Rathbun. 1984. Distribution and abundance of manatees along the northern coast
of the Gulf of Mexico. Northeast Gulf Science 7(1): 1-28.

Page 26 of 28



Rathburn, G.B., J.P. Reid, and G. Carowan. 1990. Distribution and movement patterns of manatees
(Trichechus manatus) in Northwestern peninsular Florida. Florida Marine Research
Publication No. 48. 33pp.

Reid, JP. and G.B. Rathburn. 1984. Manatee identification catalog update. United States Fish and
Wildlife Service and Forida Power and Light Co. Unpublished Report. 14pp.

Reynolds, JE. 2000. Distribution and abundance of the West Indian manatee (Trichechus manatus)
around selected Florida power plants following winter cold fronts. 1999-2000. Final Report
prepared for FP& L Company, Contract Number B93135-00139:47 pp.

Reynolds, J.E. 2000a. Possible locations for long term, warm-water refugia for manateesin Forida:
Alternatives to power plants. Fina Report prepared for FP&L Company. 67 pp.

Richey, W. 2002. Crocodiles resurfacing in Florida, including on beaches. Crocodile Specidist Group
Newdetter 21:1. IUCN — World Conservation Union Species Survivd Commisson.
Gainesville, Horida. pp. 16-17.

Rose, P.M. and S.P. McCutcheon. 1980. Manatees (Trichechus manatus): Abundance and
Digribution in and around severd FHorida Power Plant Effluents. Find Report Prepared for the
Florida Power & Light Company, Contract No. 3153486626. pp.1-128.

U.S. Fish and Wildlife Service (USFWS). 2001. Horida Manatee Recovery Plan, Third Revision.

U.S. Fish and Wildlife Service (USFWS). 1999. South Forida Multi-species Recovery Plan.

U.S. Fish and Wildlife Service (USFWS). 1996. Forida Manatee Recovery Plan, Second Revision.

U.S. Fishand Wildlife Service (USFWS). 1992. Endangered and Threatened Species of the Southeastern
United States. Pittsburgh, Pennsylvania.

U.S. Army Corps of Engineers (USACE). 2002. Digita Project Notebook website.
http://mwww.sq.usace.army.mil/digita project/dpn/sain_020.htm visited March 7, 2002.

US Army Corps of Engineers (USACE) 1989. Navigation Study for Miami Harbor Channdl, Horida
Feashility Report and Environmenta Impact Statement — 10140. June 1989.

Wright, S.D., B.B. Ackerman, R.K. Bonde, C.A. Beck, and D.J. Banowetz. 1995. Andys's of
watercraft-related mortdity of manateesin Horida, 1979-1991. Pages 259-268 in T.J.
O’ Sheg, B.B. Ackerman, and H.F. Perciva, eds. Population biology of the Florida manatee:
Information and technology report |. U.S. Department of the Interior, Nationa Biologica
Service, Washington, D.C.

Page 27 of 28



Wright, SD., B.B. Ackerman, R.K. Bonde, C.A. Beck, and D.J. Banowetz. 1992. Anayss of
watercraft-related mortdity of manateesin Horida, 1979-1991. Page 23 in T.J. O’ Shea, B.B.
Ackerman, and H.F. Perciva eds. Interim report of the technical workshop on manatee
population biology. Manatee population research report no. 10. Forida Cooperative Fish and
Wildlife Research Unit, University of Florida; Gainesville, Florida

Young, G.A. 1991. Concise methods for predicting the effects of underwater explosons on marine life.
NAVSWC MP 91-220. Research & Technology Department, Nava Surface Warfare Center.

Page 28 of 28



Pl anning Di vi si on
Envi ronnment al Branch

Ms. Georgia Crannore

Nat i onal Marine Fisheries Service
Sout heast Regi onal Ofice

Prot ect ed Species Resources Division
9721 Executive Center Drive North
St. Petersburg, Florida 33702

Dear Ms. Crannore:

The U.S. Arny Corps of Engineers (Corps), Jacksonville
District, proposes to conduct a feasibility study to assess
Federal interest in navigation inprovenents throughout the Port
of Mam , M am -Dade County, Florida. An evaluation of
benefits, costs, and environnental inpacts determ nes Federal
i nterest.

The reconmended plan includes five conmponents: (1) flaring
t he existing 500-foot wi de entrance channel to provide an 800-
foot wi de entrance channel at Buoy 1, and deepening the entrance
channel and wi dener from an existing depth of 44 feet to a depth
of 52 feet; (2) widening the southern intersection of Cut-3 with
Lunmus Island (Fi sherman’s) Channel at Buoy 15, and deepening
fromexisting depth of 42 feet to 50 feet; (3) extending the
exi sting Fisher Island turning basin to the north by
approxi mately 300 feet near the west end of Cut-3, and deepeni ng
from43 to 50 feet; (4) relocating the west end of the main
channel to about 250 feet to the south (w thout dredging); and
(5) increasing the width of Lumrus Island Cut (Fisherman's
Channel ) about 100 feet to the south of the existing channel,
reduci ng the existing size of the Lumus Island (or M ddle)
turning basin to a diameter of 1,500 feet, and deepening from
the existing 42-foot depth to 50 feet. Additional activities
will include mtigation for unavoi dabl e environnental inpacts.

Encl osed pl ease find the Corps’ Biological Assessnment of the
effects of the project as currently proposed on |listed species
in the action area. After preparing this Biological Assessnent
of the inpacts of the proposed project, the Corps has determ ned
that the proposed project nay affect, but is not likely to
adversely affect the green turtl e (Chel onia mydas), |oggerhead
turtle (Caretta caretta), Kenp's ridley turtle (Lepidochelys
kenpii), Hawksbill sea turtle (Eretnochelys inbricata),



| eat herback turtle (Dernochelys coriacea), Johnson’s seagrass
(Hal ophil a johnsonii), blue (Bal enoptera nmuscul us), hunpback,
(Bal aenopt era physal us), sei (Bal aenoptera borealis), fin

(Bal enopt era physal us) and sperm (Physeter macrocephal us) whal es
and smal ltooth sawfish (Pristis pectinata), and is not likely to
adversely nodify designated critical habitat for Johnson’s
seagrass. W request that you concur with this finding.

If you have any questions, please contact Ms. Terri Jordan
at 904-899-5195 or terri.l.jordan@aj 02. usace.armnmy.ml.

Si ncerely,

James C. Duck
Chi ef, Pl anni ng Di vi si on

Encl osur e

Jor dan/ CESAJ - PD- EA/ 3453/
McAdans/ CESAJ- PD- EA
Mason/ CESAJ- PD- E

Schwi ct enber g/ CESAJ- DP- C
St rai n/ CESAJ- PD- P

Duck/ CESAJ- PD

L: group\pde\Jordan\M am GRR\ M am Section 7 Consultation -
NFW5 Cover |etter. doc



BIOLOGICAL ASSESSMENT TO
THE NATIONAL MARINE FISHERIES SERVICE FOR
MIAMI HARBOR NAVIGATION PROJECT
GENERAL REEVALUATION REPORT

Description of the Proposed Action — The Port of Miami requested that the U.S. Army Corps of
Engineers study the feasibility of widening and degpening most of the mgjor channds and basinswithin
Miami Harbor. A number of dternatives were origindly considered, but during efforts to reduce impeacts
to the environment, many were diminated from further analyss. Three dternatives were thoroughly
andyzed (two action dternatives and the “no action” aternative) in the Environmental Impact
Statement. The recommended plan (Alternative 2) includes five components. (1) flaring the exigting
500-foot wide entrance channel to provide an 800-foot wide entrance channd a Buoy 1, and
deepening the entrance channel and widener from an existing depth of 44 feet to a depth of 52 feet; (2)
widening the southern intersection of Cut-3 with Lummus Idand (Fisherman’s) Channd at Buoy 15, and
deepening from exigting depth of 42 feet to 50 feet; (3) extending the existing Fisher Idand turning basin
to the north by approximately 300 feet near the west end of Cut- 3, and degpening from 43 to 50 fest;
(4) rdocating the west end of the main channd to about 250 feet to the south (without dredging); and
(5) increasing the width of Lummus Idand Cut (Fisherman’'s Channel) about 100 feet to the south of the
exiging channd, reducing the existing size of the Lummus Idand (or Middle) turning basin to a diameter
of 1,500 feet, and deegpening from the existing 42-foot depth to 50 feet. The action dternative not
selected included these five components and a sixth, involving the degpening of Dodge Idand Cut and
creation of another turning basin. Sand, silt, clay, soft rock, rock fragments, and loose rock will be
removed viatraditiona dredging methods. Where hard rock is encountered, the Corps anticipates that
contractors will utilize other methods, such as blasting, use of a punch-barge/pile driver, or large
cutterhead equipment. Dredged/broken substrates will be deposited at up to four locations. Some
rock and coarse materials will be transported by barge and placed at an artificia reef Ste as mitigation
for impacts to hardbottom communities. Other rock/coarse materias will be placed in aprevioudy
dredged depression in North Biscayne Bay as part of construction measures to create seagrass habitat.
The balance of rock and coarse materials that cannot be utilized will be transported to the Ocean
Dredged Materid Digposal Site (ODMDYS) in accordance with the approved Site Management and
Monitoring Plan (SMMP). Viable sand dredged from inshore areas will be relocated and used asa
sand cap for the seagrass mitigation Ste. The balance of sand will be placed on a permitted, upland
disposd areaon VirginiaKey, for possible future use as beach renourishment materia by Miami-Dade
County.

Action Area

The Port of Miami (Miami-Dade County, Florida) is one of the mgor port complexes along the east
coast of the U.S. The Port utilizes Miami Harbor, which liesin the north Sde of Biscayne Bay (Figure
1), ashdlow, expandve, subtropical lagoon (thirty-eight miles long, and three to nine mileswide) that
extends from the City of North Miami south to the northern end of Key Largo. Average depth issix to
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ten feet (USACE, 1989). The Bay is bordered on the west by the mainland of peninsular Florida and
on the east by both the Atlantic Ocean and a series of barrier idands conssting of sand and carbonate
deposits over limestone bedrock (Hoffmeister, 1974). Except for Virginia Key, the idands within and
adjacent to the project area (Dodge-Lummus, Fisher, Star, PAm, and Claughton Idands, Watson Park,
and the barrier idand comprising Miami Beach) are completely developed. A mixture of low, medium
and high-dengity residentid areas, commercid enterprises; industrial complexes; office parks, and
recregtional areas characterizes land surrounding the Port of Miami waters. Specific features found to
the north of the port's Main Channd include the MacArthur Causeway (Highway A1A),
park/recregtion and commercid facilities at Watson Idand, the Termina 1dand industrid area, and the
U.S. Coast Guard Base at Causeway Idand. Low-dengty residentid uses are found beyond the
MacArthur Causeway on Pam, Hibiscus and Star Idands. Medium and high dengity residentid,
park/recreation, commercid, and ingtitutiona land uses are found to the east of the port on Fisher Idand
and the southern portion of the City of Miami Beach. Located gpproximately one-haf mile south of the
port, across the waters of Biscayne Bay, isVirginiaKey. Land usesfound on VirginiaKey include
park/recreation, environmentaly protected areas, and indtitutiona and public facilities including the
Miami-Dade County Virginia Key Wagtewater Treatment Plant. Miami’s Centrd Business Didtrict is
found to the west of the port. Habitats within the project impact area include seagrass beds; cord reefs
and other hardgrounds; sand-, Slit-, and rubble-bottom habitats; and rock/rubble habitats. Other
habitats in the vicinity of the project include beaches and mangroves. Adjacent to the harbor is the
Biscayne Bay Aquatic Preserve, aNo Entry zone for protection of manatees, and a Critica Wildlife
Areaassociated with VirginiaKey.

Protected Species Included in this Assessment

Of the listed and protected species under NMFS jurisdiction occurring in the action ares, the Corps
believes that the green turtle (Chelonia mydas), loggerhead turtle (Car etta car etta), Kemp'sridley
turtle (Lepidochelys kempii), Hawkshill seaturtle (Eretmochelys imbricata), leatherback turtle
(Dermochelys coriacea), Johnson's seagrass (Hal ophila johnsonii), blue (Balenoptera musculus),
humpback, (Balaenoptera physalus), sei (Balaenoptera borealis), fin (Balenoptera physalus) and
sperm (Physeter macrocephalus) whaes and smalltooth sawfish (Pristis pectinata), may be adversdy
affected by the implementation of the proposed action.  The Corps has relied heavily upon the Surtass
LFA Biologica Opinion that was completed by NMFS on May 31, 2002 for biologica information
concerning the biology, life history and status for the large whale species discussed in this assessment.
This document was accessed from the NMFS website at:
http://mwww.nmfs.noaa.gov/prot_resreadingrm/ESAsec?/7pr_surtass-2020529. pdf.

The Corps has reviewed the biologicd, Satus, threats and distribution information presented in this
assessment and believes that the following specieswill be in or near the action area and thus may be
affected by the proposed project: the five sea turtle species; humpback and sperm whaes and
smdltooth sawfish.

Six species of endangered marine mammals may be found seasonaly in the waters offshore southeastern
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Florida. The Corps bdieves that only the sperm and humpback whales may be adversely affected by
activities associated with the proposed action. These effects would be a result of acoustic harassment.

The blue, fin, northern right and sai whaes are not discussed because they are unlikely to be within the
vicinity of the project. Additiona information on blue, fin and sa whaes can be found in Waring et al.
(1999). Dueto therarity of sightings of these four whae species near the project area, the Corps
believes that any effects to them by the project are discountable. Discountable effects under Section 7
of the ESA are those “ extremely unlikely to occur. Based on best judgment, a person would not: (1) be
able to meaningfully measure, detect, or evauate insgnificant effects; or (2) expect discountable effects
to occur.”

The endangered Florida manatee (Trichecus manatus) and the American crocodile (Crocodylus
acutus) aso occur with the action area and the Corps has initiated consultation with the U.S. Fish and
Wildlife Service concerning the effects of the proposed action on these species.

Species and Suitable Habitat Descriptions

Green Turtle (Chelonia mydas)

Distribution. Green turtles are distributed circumglobdly. In the western Atlantic they range from
Massachusetts to Argenting, including the Gulf of Mexico and Caribbean, but are consdered rare north
of Cape Hatteras (Wynne and Schwartz, 1999). Severa mgjor nesting assemblages have been
identified and studied in the western Atlantic (Peters 1954; Carr and Ogren, 1960; Carr et al., 1978).
Mot green turtle nesting in the continental United States occurs on the Atlantic Coast of Florida
(Ehrhart 1979). Green turtles are the largest of the hard-shelled seaturtles. Adult mae green turtles are
smaller than adult femaes whose lengths range from 92 to 110 cm (36 to 43 in.) and weights range from
119 to 182 kg (200 to 300 Ibs). Their heads are small compared to other seaturtles and the biting
edge of their lower jawsis serrated.

Green turtles have amore tropical digtribution than loggerhead turtles; they are generdly found in waters
between the northern and southern 20°C isotherms (Hirth 1971). Green turtles, like most other sea
turtles, are distributed more widely in the summer when warmer water temperatures alow them to
migrate north aong the Atlantic coast of North America. In the summer, green turtles are found around
the U.S. Virgin Idands, Puerto Rico, and continental North America from Texas to Massachusetts.
Immature greens can be digtributed in estuarine and coastal waters from Long Idand Sound,
Chesapeake Bay, and the North Carolina sounds south throughout the tropics (Musick and Limpus,
1997). Inthe United States, green turtles nest primarily dong the Atlantic Coast of Forida, the U.S.
Virgin Idands, and Puerto Rico. In the winter, as water temperatures decline, green turtlesthat are
found north of FHorida begin to migrate south into subtropica and tropical water.

Satus and Population Trends. The green turtle was protected under the ESA in 1978; breeding

populations off the coast of Florida and the Pecific coast of Mexico are listed as endangered, dl other
populations are listed as threatened. Recent population estimates for the western Atlantic area are not
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avalable. However, thereis evidence tha green turtle nesting has been on the increase during the past
decade. Recently, green turtle nesting occurred on Bald Head 1dand, North Carolinajust east of the
mouth of the Cape Fear River, on Ondow Idand, and on Cape Hatteras Nationa Seashore. Increased
nesting has a so been observed along the Atlantic Coast of Florida, on beaches where only loggerhead
nesting was observed in the past (Pritchard 1997). Certain Florida nesting beaches where most green
turtle nesting activity occurs have been designated index beaches. Index beaches were established to
standardize data collection methods and effort on key nesting beaches. The pattern of green turtle
nesting shows biennia pesks in abundance, with a generdly postive trend during the Sx years of regular
monitoring since establishment of the index beachesin 1989. A nesting summary for the county in which
the proposed project residesisfound in Table 1. The mgority of sea turtle nesting activity occurred
during the summer months of June, July and August, with nesting activity occurring as early as March
and as late as September (Miami-Dade County, 2000). Ten green turtle carcasses have been found in
the vicinity of the action area (Wendy Teas, pers com, 2002, NMFS - SEFSC Miami Laboratory).

Table 1. Summary of Green Turtle (Chelonia mydas) Nesting in Miami-Dade County, 1988-2001

Beach Number of

Length Number Non-Nesting Date of Date of
Year _(km) of Nests Emergences First Nest Last Nest
1988 29.9 6 2 06/13/88 07/08/88
1989 29.9 2 6 07/01/89 07/07/89
1990 315 3 2 05/16/90 07/01/90
1991 30.7 2 2 07/17/91 07/26/91
1992 38.6 4 5 06/27/92 08/03/92
1993 38.9 1 0 06/20/93 06/20/93
1994 34.7 1 1 06/02/94 06/02/94
1995 37.4 2 0 05/21/95 06/27/95
1996 37.6 12 13 06/17/96 08/19/96
1997 38.1 0 2 - -
1998 38.1 4 10 05/31/98 07/28/98
1999 37.8 64 78 04/23/99 08/18/99
2000 37.8 5 7 06/20/00 07/28/00
2001 37.8 0 0

Source: Florida Marine Research Institute. 2002a

Natural History. While nesting activity is obvioudy important in determining population digtributions,
the remaining portion of the green turtle slife is spent on the foraging grounds. Some of the principa
feeding pastures in the western Atlantic Ocean include the upper west coast of Forida, the northwestern
coast of the Y ucatan Peninsula, the south coast of Cuba, the Mosquito Coast of Nicaragua, the
Caribbean Coast of Panama, and scattered areas long Colombia and Brazil (Hirth 1971). Juvenile
green seaturtles occupy peagic habitats after leaving the nesting beach. Pelagic juveniles are assumed
to be omnivorous, but with a strong tendency toward carnivory during early life sages. At
gpproximately 20 to 25 cm carapace length, juveniles leave pdagic habitats and enter benthic foraging
aress, shifting to a chiefly herbivorous diet (Bjornda 1997). Post-pdagic green turtlesfeed primarily on
sea grasses and benthic dgae but dso consume jellyfish, saps, and ponges. In the western Atlantic
region, the summer developmenta habitat encompasses estuarine and coastd waters as far north as
Long Idand Sound, Chesapeake Bay, and North Carolina sounds, and south throughout the tropics
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(Musick and Limpus, 1997). Like loggerheads and Kemp'sridleys, green seaturtlesthat use northern
waters during the summer must return to southern waters in autumn, or face therisk of cold stunning.

Threats The greatest threet to this speciesisthe loss of its nesting habitat. Throughout the tropical and
subtropical distribution of this species, beaches are eroded, armored, renourished, or converted for
resdentia or commercid purposes. Green turtles are dso threstened by fibropapilloma disease,;
incidenta takesin commercid or recregtiond fishing gear; and poaching (athough poaching is infrequent
in the United States). Green turtles are harvested in some nations for food, leather, and jewdry. Green
turtles are d o threatened by natural causes including hurricanes, predation by fire ants, raccoons, and
opossums,; and poaching of eggs and nesting femaes.

Anthropogenic impacts to the green turtle population are smilar to those for other seaturtle species.
Sea sampling coverage in the peagic driftnet, peagic longline, scallop dredge, southeast shrimp trawl,
and summer flounder bottom trawl fisheries has recorded takes of green turtles. In addition, the
NMFS/Northeast Fisheries Science Center (NEFSC) is conducting areview of bycatch levels and
patterns in dl fisheries in the western Atlantic for which observer datais available. Bycatch estimates
will be made for dl fisheries for which sample sizes are sufficiently large to permit reasonable Setiticd
andyss. Thiswill be compiled into an assessment report. Until that analysis is completed, the only
information on the magnitude of takes available for fisheriesin the action area are unextrapol ated
numbers of observed takes from the sea sampling data. Preliminary sea sampling data summary (1994-
1998) shows the following tota take of green turtles: one (anchored gillnet), two (pelagic driftnet), and
two (pelagic longline). Stranding reports indicate that between 200- 300 green turtles strand annually
from avariety of causes (Sea Turtle Stranding and Salvage Network, unpublished data). Aswith the
other species, fishery mortaity accounts for alarge proportion of annua humancaused mortality outside
the nesting beaches, while other activities like dredging, pollution, and habitat destruction account for an
unknown level of other mortality.

Critical Habitat. 1n 1998, NMFS designated the waters surrounding the idands of Culebra, Puerto
Rico as critica habitat for the green turtle. This area supports major seagrass beds and reefs that
provide forage and shelter habitat. The action area does not comprise critical habitat for green turtles.

L oggerhead Turtle (Caretta caretta)

Distribution. Loggerhead turtles occur throughout the temperate and tropical regions of the Atlantic,
Pacific, and Indian Oceans and are the most abundant species of seaturtle occurring in U.S. waters.

L oggerheads concentrate their nesting in the north and south temperate zones and subtropics, but
generdly avoid nesting in tropical areas of Central America, northern South America, and the Old
World (NRC 1990). The largest known nesting aggregation of loggerhead turtles occurs on Masirah
and KuriaMurialdandsin Oman (Ross and Barwani, 1982). In the western Atlantic, most loggerhead
turtles nest from North Carolinato Foridaand along the gulf coast of Florida. The best scientific and
commercid data available on the genetics of loggerhead turtles suggests there are four major
subpopulations of loggerheads in the northwest Atlantic: (1) a northern nesting subpopulation that occurs
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from North Caralinato northeast Florida, about 29° N (gpproximately 7,500 nestsin 1998); (2) asouth
Horida nesting subpopulation, occurring from 29° N on the east coast to Sarasota on the west coast
(approximately 83,400 nestsin 1998); (3) a Horida panhandle nesting subpopulation, occurring at Eglin
Air Force Base and the beaches near Panama City, Florida (gpproximately 1,200 nests in 1998); and
(4) aY ucatan nesting subpopulation, occurring on the eastern Y ucatan Peninsula, Mexico (Marquez
1990) (gpproximately 1,000 nestsin 1998, according to TEWG, 2000). This biologica opinion will
focus on the northwest Atlantic subpopulations of loggerhead turtles, which occur inthe action area. A
nesting summary for the county in which the action is proposed isincluded in Table 2. The mgority of
sea turtle nesting activity occurred during the summer months of June, July and August, with nesting
activity occurring as early as March and as late as September (Miami-Dade County, 2000). Seven
loggerhead turtle carcasses have been found in the vicinity of the action area (Wendy Teas, pers com,
2002, NMFS - SEFSC Miami Laboratory).

Table 22 Summary of Loggerhead (Car etta car etta) Nesting in Miami-Dade County, 1988-2001

Beach Number of

Length Number Non-Nesting Date of Date of
Year _(km) of Nests Emergences First Nest Last Nest
1988 29.9 219 196 05/02/88 08/27/88
1989 29.9 325 407 04/17/89 08/12/89
1990 315 390 486 04/07/90 08/22/90
1991 30.7 439 510 04/25/91 08/28/91
1992 38.6 367 416 04/23/92 09/15/92
1993 38.9 392 401 04/28/93 10/03/93
1994 34.7 445 454 04/22/94 08/30/94
1995 37.4 470 595 04/29/95 08/27/95
1996 37.6 448 517 04/26/96 08/20/96
1997 38.1 415 599 04/23/97 08/14/97
1998 38.1 545 937 04/18/98 08/26/98
1999 37.8 516 565 04/10/99 08/18/99
2000 37.8 516 775 04/12/00 09/20/00
2001 37.8 496 564 04/19/01 08/21/01

source: Florida Marine Research Institute. 2002b

Although NMFS and FWS have not completed the administrative processes necessary to formally
recognize populations or subpopulations of loggerhead turtles, these sea turtles are generdly grouped by
nesting locations. Based on the most recent reviews of the best scientific and commercid dataon the
population genetics of loggerhead sea turtles and analyses of their population trends (TEWG, 1998;
TEWG 2000), NMFS and FWS treat these loggerhead turtle nesting aggregations as distinct
subpopulations whose surviva and recovery is critica to the surviva and recovery of the species.
Further, any action that appreciably reduced the likelihood that one or more of these nesting
aggregations would survive and recover would gppreciably reduce the species’ likdlihood of surviva
and recovery in the wild. Consequently, this biologica opinion will focus on the four nesting
aggregations of loggerhead turtles identified in the preceding paragraph (which occur in the action ares)
and treat them as subpopulations for the purposes of thisanadyss. Nata homing to the nesting beach
provides the genetic barrier between these subpopulations, preventing recolonization from turtles from
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other nesting beaches. The importance of maintaining these subpopulations in the wild is shown by the
many examples of extirpated nesting assemblages in the world. In addition, recent fine-scde analys's of
mtDNA work from FHorida rookeriesindicate that population separations begin to appear between
nesting beaches separated by more than 50-100 km of coastline that does not host nesting (Francisco
et al. 2000) and tagging studies are consstent with this result (Richardson 1982, Ehrhart 1979, L eBuff
1990, CMTTP: in NMFS SEFSC 2001). Nest site relocations greater than 100 km occur, but
generdly arerare (Ehrhart 1979; LeBuff 1974, 1990; CMTTP, Bjornda et al. 1983: in NMFS
SEFSC 2001).

The loggerhead turtles in the action areaare likely to represent differing proportions of the four western
Atlantic subpopulations. Although the northern nesting subpopul ation produces about 9% of the
loggerhead nests, they comprise more of the loggerhead sea turtles found in foraging areas from the
northeastern U.S. to Georgia: between 25 and 59 percent of the loggerhead turtlesin this area are from
the northern subpopulation (NMFS SEFSC 2001; Bass et al., 1998; Norrgard, 1995; Rankin-
Baransky, 1997; Sears 1994, Sears et al., 1995). In the Carolinas, the northern subpopulation is
estimated to make up from 25% to 28% of the loggerheads (NMFS SEFSC 2001; Bass et al. 1998,
1999). About ten percent of the loggerhead turtlesin foraging aress off the Atlantic coast of centra
Florida are from the northern subpopulation (Witzell et al., in prep). In the Gulf of Mexico, most of the
loggerhead turtles in foraging areas will be from the South FHorida subpopulation, dthough the northern
subpopulation may represent about 10% of the loggerhead seaturtlesin the Gulf (Bass pers. comm). In
the Mediterranean Sea, about 45 - 47 percent of the pelagic loggerheads are from the South Florida
subpopulation and about two percent are from the northern subpopulation, while only about 51%
originated from Mediterranean nesting beaches (Laurent et al., 1998). In the vicinity of the Azores and
Madiera Archipelagoes, about 19% of the pelagic loggerheads are from the northern subpopulation,
about 71% are from the South Florida subpopulation, and about 11% are from the Y ucatan
subpopulation (Bolten et al., 1998).

Natural History. Loggerhead turtles originating from the western Atlantic nesting aggregations are
believed to lead a pelagic existence in the North Atlantic Gyre for aslong as 7-12 years. Turtlesin this
life history stage are called “pelagic immatures’ and are best known from the eastern Atlantic near the
Azores and Madeira and have been reported from the Mediterranean as well as the eastern Caribbean
(Bjorndd et al., in press). Stranding records indicate that when pelagic immature loggerheads reach
40-60 cm SCL they recruit to coastd inshore and nearshore waters of the continental shelf throughout
the U.S. Atlantic and Gulf of Mexico.

Benthic immeatures have been found from Cape Cod, Massachusetts, to southern Texas, and
occasiondly strand on beachesin northeastern Mexico (R. MarquezM., pers. comm.). Large benthic
immature loggerheads (70-91 cm) represent alarger proportion of the strandings and in-water captures
(Schroeder et al., 1998) dong the south and western coasts of Florida as compared with the rest of the
coad, but it is not known whether the larger animds actualy are more abundant in these areas or just
more abundant within the area relative to the smdler turtles. Benthic immature loggerheads foraging in

Page 7 of 52



northeastern U.S. waters are known to migrate southward in the fal as water temperatures cool
(Epperly et al., 1995; Keinath, 1993; Morrede and Standora, 1999; Shoop and Kenney, 1992), and
migrate northward in oring. Given an estimated age a maturity of 21-35 years (Frazer and Ehrhart,
1985; Frazer and Limpus, 1998), the benthic immature stage must be at least 10-25 years long.

NMFS SEFSC 2001 anayses conclude that juvenile stages have the highest eadticity and maintaining
or decreasing current sources of mortdity in those stages will have the grestest impact on maintaining or
increasing population growth rates.

Like other seaturtles, the movements of loggerheads are influenced by water temperature. Sincethey
are limited by water temperatures, seaturtles do not usudly appear on the summer foraging grounds
until June, but are found in Virginiaas early as April. The large mgority leavesthe Gulf of Maine by
mid- September but may remain in these areas until as late as November and December. Loggerhead
seaturtles are primarily benthic feeders, opportuniticaly foraging on crustaceans and mollusks (Wynne
and Schwartz, 1999). Under certain conditions they may also scavenge fish, particularly if they are easy
to catch (e.g., caught in nets) (NMFS and USFWS, 1991).

Adult femae loggerheads in the western Atlantic come ashore to nest primarily from North Carolina
southward to Florida. Additional nesting assemblages occur in the Florida Panhandle and on the

Y ucatén Peninsula. Non-nesting, adult female loggerheads are reported throughout the U.S. and
Caribbean Sea; however, little is known about the distribution of adult maes who are seasondly
abundant near nesting beaches during the nesting season. Aerid surveys suggest that loggerheads
(benthic immatures and adults) in U.S. waters are ditributed in the following proportions: 54% in the
southeast U.S. Atlantic, 29% in the northeast U.S. Atlantic, 12% in the eastern Gulf of Mexico, and 5%
in the western Gullf of Mexico (TEWG 1998).

Threats Loggerhead seaturtles face anumber of human related threets in the marine environment,
including oil and gas exploration, development, and trangportation; marine pollution; trawl, purse seine,
hook and line, gill net, pound net, longline, and trap fisheries (see below); underwater explosions,
dredging, offshore artificid lighting; power plant entrgoment; entanglement in debris; ingestion of marine
debris; marinaand dock construction and operation; boat collisons; and poaching.

Although loggerhead turtles are most vulnerable to pelagic longlines during their pdagic, immeture life
history stage, there is some evidence that benthic immatures may also be captured, injured, or killed by
pelagic fishery operations. Recent studies have suggested that not al loggerheed turtles follow the
model of circumnavigating the North Atlantic Gyre as pdagic immatures, followed by permanent
Settlement into benthic environments. Some may not totaly circumnavigate the North Atlantic. In
addition, some of these turtles may ether remain in the pelagic habitat in the North Atlantic longer than
hypothesized or they may move back and forth between pelagic and coasta habitats (Witzell in prep.).
Any loggerheed turtles that follow this developmenta model would be adversely affected by shark gill
nets and shark bottom longlines set in coasta waters, in addition to pelagic longlines.
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On their nesting beaches in the U.S,, loggerhead turtles are threatened with beach erosion, armoring,
and nourishment; artificid lighting; beach cleaning; increased human presence; recreationd beach
equipment; exotic dune and beach vegetation; predation by fire ants, raccoons, armadillos, opossums,
and poaching. Elimination/control of these threats are especialy important because, from agloba
perspective, the southeastern U.S. nesting aggregation is critica to the surviva of this species: it is
second in Sze only to the nesting aggregations in the Arabian Sea off Oman and represents about 35
and 40 percent of the nests of this species. The status of the Oman nesting beaches has not been
evauated recently, but they are located in a part of the world that is vulnerable to extremely disruptive
events (eg. politica upheavds, wars, and catastrophic oil spills), the resulting risk facing this nesting
aggregation and these nesting beaches is cause for congderable concern (Meylan et al., 1995).

Loggerhead turtles aso face numerous threets from westher and coastal processes. For example, there
isadggnificant overlap between hurricane seasonsin the Caribbean Sea and northwest Atlantic Ocean
(June to November) and loggerhead turtle nesting season (March to November); hurricanes can have
potentidly disastrous effects on the surviva of eggsin seaturtle nests. In 1992, Hurricane Andrew
affected turtle nests over a 90-mile length of coastd Florida; dl of the eggs were destroyed by storm
surges on beaches that were closest to the eye of this hurricane (Milton et al., 1992). On Fisher Idand
near Miami, Florida, 69% of the eggs did not hatch after Hurricane Andrew, probably because they
were drowned by the storm surge. Nests from the northern subpopulation were destroyed by
hurricanes, which made landfdl in North Carolinain the mid to late 1990's. Sand accretion and rainfal
that result from these storms can appreciably reduce hatchling success. These naturd phenomena
probably have sgnificant, adverse effects on the size of specific year classes, particularly given the
increasing frequency and intengity of hurricanesin the Caribbean Sea and northwest Atlantic Ocean.

Satus and Population Trends. The loggerhead turtle was listed as threstened under the ESA on July
28, 1978. The most recent work updating what is known regarding status and trends of loggerhead sea
turtlesis contained in NMFS SEFSC 2001. The recovery plan for this species (NMFS and USFWS
1991) dtate that southeastern U.S. loggerheads can be considered for delisting if, over a period of 25
years, adult femae populations in Florida are increasing and there is areturn to pre-ligting annud nest
numberstotaling 12,800 for North Caroling, South Carolina, and Georgia combined. This equatesto
approximately 3,100 nesting females per year at 4.1 nests per female per season. NMFS SEFSC
2001 concludes, “...negting trends indicate that the numbers of femaes associated with the South
Florida subpopulation areincreasing. Likewise, nesting trend analyses indicate potentialy increasing
nest numbers in the northern subpopulation” (TEWG 2000). However, NMFS SEFSC 2001 also
cautions that given the uncertainties in surviva rates (of the different life stages, particularly the pelagic
immature stage), and the stochastic nature of populations, population trgectories should not be used
now to quantitatively assess when the northern subpopulation may achieve 3,100 nesting females.

Severd published reports have presented the problems facing long-lived speciesthat delay sexud

meaturity in aworld replete with threats from a modern, human population (Crouse et al., 1987,
Crowder et al., 1994, Crouse 1999). In generd, these reports concluded that animals that delay sexual
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meaturity and reproduction must have high, annuad surviva as juveniles through adults to ensure that
enough juveniles survive to reproductive maturity and then reproduce enough times to maintain sable
population Szes. This genera tenet of population ecology originated in studies of seaturtles (Crouse et
al., 1987, Crowder et al., 1994, Crouse 1999). Heppell et al. (in prep.) specifically showed that the
growth of the loggerhead sea turtle population was particularly sengitive to changes in the annua surviva
of both juvenile and adult sea turtles and that the adverse effects of the pelagic longlinefishery on
loggerheads from the pelagic immature phase gppeared criticd to the surviva and recovery of the
gpoecies. Crouse (1999) concluded that rdatively smdl changesin annud survivd rates of both juvenile
and adult loggerhead sea turtles would adversdly affect large segments of the total loggerhead seaturtle
population.

The four mgor subpopulations of loggerhead sea turtles in the northwest Atlantic, northern, south
Florida, Florida panhandle, and Y ucatan are al subject to fluctuationsin the number of young produced
annually because of naturd phenomena like hurricanes as well as human-rdated activities. Although sea
turtle nesting beaches are protected aong large expanses of the northwest Atlantic coast (in aresslike
Merrit Idand, Archie Carr, and Hobe Sound Nationa Wildlife Refuges), other areas along these coasts
have limited or no protection and probably cause fluctuations in seaturtle nesting success. Seaturtles
nesting in the southern and central counties of Florida can be affected by beach armoring, beach
renourishment, beach cleaning, artificid lighting, predation, and poaching (NMFS & FWS 1991).

Asdiscussed previoudy, the surviva of juvenile loggerhead seaturtlesis threstened by a completdy
different set of threats from human activity once they migrate to the ocean. Pelagic immature loggerhead
sea turtles from these four subpopulations circumnavigate the North Atlantic over severd years (Carr
1987, Bjornda 1994). During that period, they are exposed to a series of long-line fisheries that
include an Azorean long-line fledt, a Spanish long-line flet, and various fleets in the Mediterranean Sea
(Aguilar et al., 1995, Bolten et al., 1994, Crouse 1999). Based on their proportiona distribution, the
cgpture of immature loggerhead seaturtles in long-line fleets in the Azores and Madiera Archipel agoes
and the Mediterranean Seawill have a Sgnificant, adverse effect on the annua survivd rates of juvenile
loggerhead seaturtles from the western Atlantic subpopulations, with a disproportionately large effect
on the northern subpopulation that may be sgnificant a the population levdl.

In waters off coastdl U.S,, asuite of fisheriesin Federd and State waters threatens the surviva of
juvenile loggerhead seaturtles. Loggerhead turtles are captured, injured, or killed in shrimp fisheries off
the Atlantic coast; along the southeastern Atlantic coast, loggerhead turtle populations are declining
where shrimp fishing isintense off the nesting beaches (NRC 1990). Conversdy these nesting
populations do not appear to be declining where nearshore shrimping effort islow or absent. The
management of shrimp harvest in the Gulf of Mexico demondtrates the correlation between shrimp
trawling and impactsto seaturtles. Waters out to 200nm are closed to shrimp fishing off of Texas each
year for gpproximately athree-month period (mid- May through mid-July) to dlow shrimp to migrate
out of estuarine waters, sea turtle strandings decline dramatically during this period (NMFS, STSSN
unpublished data). Loggerhead seaturtles are captured in fixed pound-net gear in the Long Idand
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Sound, in pound-net gear and trawlsin summer flounder and other finfish fisheries in the mid- Atlantic
and Chesgpeake Bay, in gill net fisheriesin the mid-Atlantic and sewhere, in fisheries for monkfish and
for gpiny dogfish, and in northeast sink gillnet fisheries (see further discussion in the Environmental
Baseline of this Opinion). Witzdll (1999) compiled data on capture rates of loggerhead and
lestherback turtlesin U.S. longline fisheriesin the Caribbean and northwest Atlantic; the cumulative
takes of these fisheries gpproach those of the U.S. shrimp fishing fleet (Crouse 1999, NRC 1990).

Based on the data available, it is not possible to estimate the Size of the loggerhead population in the
U.S. or itsterritorid waters. Thereis, however, generd agreement that the number of nesting females
provides a useful index of the species population Sze and Sability at thislife sage. Nesting data
collected on index nesting beaches in the U.S. from 1989- 1998 represent the best dataset available to
index the population size of loggerhead turtles. However, an important cavest for population trends
andysis based on nesting beach datais that this may reflect trends in adult nesting females, but it may
not reflect overall population growth rates.  Given this, between 1989 and 1998, the total number of
nests laid dong the U.S. Atlantic and Gulf coasts ranged from 53,016-89,034 annually, representing, on
average, an adult female population of 44,780 [(nests/4.1) * 2.5]. On average, 90.7% of the nests
were from the South Florida subpopulation, 8.5% were from the northern subpopulation, and 0.8%
were from the Florida Panhandle subpopulation. Thereis limited nesting throughout the Gulf of Mexico
west of FHorida, but it is not known to what subpopulation they belong. Based on the above, there are
only an estimated 3,800 nesting femades in the northern loggerhead subpopulation. The status of this
population, based on number of loggerhead nests, has been classfied as stable or declining (TEWG
2000). Another consderation adding to the vulnerability of the northern subpopulation is that NMFS
scientigts estimate, using genetics data from Texas, South Carolina, and North Carolinain combination
with juvenile sex ratios from those gates, that the northern subpopulation produces 65% maes, while
the Florida subpopulation is estimated to produce 80% femaes (NMFS SEFSC 2001, Part I).

Critical Habitat. No critical habitat has been designated for loggerhead turtles.

Hawksbill Turtle (Eretmochelys imbracata)

Distribution. Hawkshill turtles occur in tropical and subtropica waters of the Atlantic, Pacific, and
Indian Oceans. Recognized subspecies occupy the Atlantic Ocean (ssp. imbricata) and the Pecific
Ocean (ssp. sqguamata). Richardson et al. (1989) estimated that the Caribbean and Atlantic portions
of the U.S. support aminimum of 650 hawkshill turtle nests each year. 1n the United States, hawkshill
turtles have been recorded in dl states dong the Gulf of Mexico and adong the Atlantic coast from
Floridato Massachusetts. United States populations nest primarily in the U.S. Virgin Idands and
Puerto Rico, but occasiondly on the Atlantic coast of Florida. Two hawkshill turtle carcasses have been
found in the vicinity of the action area (Wendy Teas, pers com, 2002, NMFS - SEFSC Miami
Laboratory).

Natural History. Hawkshill turtles use different habitats for different sagesin tharr life cycles. Post-
hatchling hawkshill turtles remain in pelagic environments to take shelter in weedlines that accumulate at
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convergence points. Juvenile hawkshill turtles (those with cargpace lengths of 20-25 cm) re-enter
coastal waters where they become residents of cord reefs, which provide sponges for food and ledges,
and caves for shelter. Hawkshill turtles are dso found around rocky outcrops, high-energy shods, and
mangrove-fringed bays and estuaries (particularly in areas where cord reefs do not occur). Hawkshill
turtles remain in coagtal waters when they become subadults and adults.

Satus and Threats The hawkshill turtle was listed as an endangered species on June 2, 1970 (35 FR
8491). Populations are threatened by sgnificant modifications of its coastdl habitat throughout its range.
The National Research Council (1990), and NMFS/FWS (1993) have published general overviews of
the effects of habitat dteration on hawkshill turtles. In the U.S. Virgin Idands, problems such as egg
poaching, domestic animals, beach driving, litter, and recrestiond use of beaches have presented
problems for nesting hawkshill turtles. In addition, beachfront lights appear to pose a serious problem
for hatchling hawkshill (and other) turtlesin the U.S. Virgin Idands. At seg, activities that damage cord
reefs and other habitats that are important to the hawkshill turtle threaten the continued existence of this
species. Hawkshill turtles are aso threatened by stochastic events (e.g., hurricanes); predation by fire
ants, raccoons and opossums; and by poaching of eggs and nesting females by humans.

Critical Habitat. 1n 1998, NMFS designated the waters surrounding Mona and Monito Idands,
Puerto Rico as critica habitat for the hawkshill turtle. The action area does not comprise designated
critical habitat for the species.

Kemp’sRidley Turtle (Lepidochelys kempii)

Satus and Population Trends. Of the seven extant species of seaturtles of the world, the Kemp's
ridley has declined to the lowest population level. The Recovery Planfor the Kemp's Ridley Sea Turtle
(Lepidochelys kempi) (USFWS and NMFS 1992) contains a description of the natural history,
taxonomy, and didtribution of the Kemp'sridley turtle. Kemp'sridleys nest in daytime aggregations
known as arribadas. The primary arribadain the Gulf of Mexico is a Rancho Nuevo, a stretch of
beach in Mexico. Mogt of the population of adult femaes nest in this sSingle locdlity (Pritchard 1969).
When nesting aggregations at Rancho Nuevo were discovered in 1947, adult femae populations were
estimated to be in excess of 40,000 individuds (Hildebrand 1963). By the early 1970's, the world
population estimate of mature female Kemp's ridleys had been reduced to 2,500-5,000 individuas.
The population declined further through the mid-1980s. Recent observations of increased nesting
suggest that the decline in the ridley population has stopped and there is cautious optimism that the
popul&tion is now increasing.

After unprecedented numbers of Kemp'sridley carcasses were reported from Texas and Louisana
beaches during periods of high levels of shrimping effort, NMFS established ateam of population
biologidts, seaturtle scientists, and managers, known as the Turtle Expert Working Group (TEWG) to
conduct a status assessment of sea turtle populations. Analyses conducted by the group have indicated
that the Kemp'sridley populaionisin the early stages of recovery; however, Srandings in some years
have increased at rates higher than the rate of increase in the Kemp's population (TEWG 1998).
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The TEWG (1998) developed a population model to evaluate trends in the Kemp' s ridley population
through the gpplication of empirical data and life history parameter estimates chosen by the TEWG.
Modd results identified three trends in benthic immature Kemp'sridieys. Benthic immeatures are those
turtles that are not yet reproductively mature but have recruited to feed in the nearshore benthic
environment where they are available to nearshore mortaity sources that often result in strandings.
Benthic immature ridleys are estimated to be 2-9 years of age and 20-60 cm in length. Increased
production of hatchlings from the nesting beach beginning in 1966 resulted in an increase in benthic
ridleysthat leveled off in the late 1970s. A second period of increase followed by leveling occurred
between 1978 and 1989 as hatchling production was further enhanced by the cooperative program
between the U.S. Fish and Wildlife Service (FWS) and Mexico's Ingtituto Naciona de Pescato
increase the nest protection and relocation program in 1978. A third period of steedy increase, which
has not leveled off to date, has occurred since 1990 and appears to be due to the gresatly increased
hatchling production and an gpparent increase in survivd rates of immature turtles beginning in 1990
due, in part, to the introduction of turtle excluder devices (TEDs). Adult ridley numbers have now
grown from alow of approximately 1,050 adults producing 702 nests in 1985, to greater than 3,000
adults producing 1,940 nestsin 1995 and about 3,400 nestsin 1999.

The TEWG (1998) was unable to estimate the total population sze and current mortality rates for the
Kemp'sridley populaion. However, the TEWG listed a number of preliminary conclusons. The
TEWG indicated that the Kemp'sridley population appears to be in the early stage of exponentia
expanson. Over the period 1987 to 1995, the rate of increase in the annua number of nests
accderated in atrend that would continue with enhanced hatchling production and the use of TEDs.
Nesting data indicated that the number of adults declined from a population that produced 6,000 nests
in 1966 to a population that produced 924 nestsin 1978 and alow of 702 nestsin 1985. This
trgjectory of adult abundance tracks with trendsin nest abundance from an estimate of 9,600 in 1966 to
1,050in1985. The TEWG estimated that in 1995 there were 3,000 adult ridleys. Theincreased
recruitment of new adultsisillustrated in the proportion of neophyte, or first time neters, which has
increased from 6% to 28% from 1981 to 1989 and from 23% to 41% from 1990 to 1994. The
population modd in the TEWG projected that Kemp' s ridleys could reach the intermediate recovery
god identified in the Recovery Plan of 10,000 nesters by the year 2020 if the assumptions of age to
sexud maturity and age specific survivorship rates plugged into their modd are correct. 1t determined
that the data reviewed suggested that adult Kemp'sridley turtles were restricted somewhat to the Gulf

of Mexico in shdlow near shore waters, and benthic immature turtles of 20-60 cm straight line cargpace
length are found in nearshore coagta watersincluding estuaries of the Gulf of Mexico and the Atlantic.

The TEWG (1998) identified an average Kemp'sridiey population growth rate of 13% per year
between 1991 and 1995. Tota nest numbers have continued to increase. However, the 1996 and
1997 nest numbers reflected a dower rate of growth, while the increase in the 1998 nesting level has
been much higher and decreased in 1999. The population growth rate does not appear as steady as
origindly forecasted by the TEWG, but annud fluctuations, due in part to irregular inter-nesting periods,
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are normal for other seaturtle populations. Also, as populations increase and expand, nesting activity
would be expected to be more variable.

The area surveyed for ridley nests in Mexico was expanded in 1990 due to destruction of the primary
nesting beach by Hurricane Gilbert. The TEWG (1998) assumed that the increased nesting observed
particularly since 1990 was atrue increase, rather than the result of expanded beach coverage.
Because systematic surveys of the adjacent beaches were not conducted prior to 1990, there is no way
to determine what proportion of the nesting increase documented since that time is due to the increased
survey effort rather than an expanding ridley nesting range. As noted by TEWG, trendsin Kemp's
ridley nesting even on the Rancho Nuevo beaches alone suggest that recovery of this population has
begun but continued caution is necessary to ensure recovery and to meet the godsidentified in the
Kemp's Ridley Recovery Plan.

Natural History. Juvenile Kemp'sridleys use northeastern and mid- Atlantic coastal waters of the U.S.
Atlantic coadtline as primary developmenta habitat during summer months, with shalow coastd
embayments serving as important foraging grounds. Post-pelagic ridieys feed primarily on crabs,
consuming avariety of species, including Callinectes sp., Ovalipes sp., Libinia sp., and Cancer sp.
Mollusks, shrimp, and fish are consumed less frequently (Bjorndd, 1997). Juvenile ridleys migrate
south as water temperatures cool in fal, and are predominantly found in shalow coastal embayments
aong the Gulf Coast during fdl and winter months.

Ridleys found in mid-Atlantic waters are primarily post- peagic juveniles averaging 40 centimetersin
cargpace length, and weighing less than 20 kilograms (Klinger and Musick 1995). Next to loggerheads,
they are the second most abundant seaturtle in Virginia and Maryland waters, arriving in these areas
during May and June, and migrating to more southerly waters from September to November (Keinath
et al., 1987; Musick and Limpus, 1997). In the Chesapesake Bay, ridleys frequently forage in shallow
embayments, particularly in areas supporting submerged aguetic vegetation (L utcavage and Musick,
1985; Bellmund et al., 1987; Keinath et al., 1987; Musick and Limpus, 1997). The juvenile
population in Chesapeake Bay is estimated to be 211 to 1,083 turtles (Musick and Limpus, 1997).

Research being conducted by Texas A&M University has resulted in the intentiond live-capture of
hundreds of Kemp'sridleys at Sabine Pass and the entrance to Galveston Bay. Between 1989 and
1993, Galveston NMFS Laboratory staff tracked 50 of these turtles using satellite and radio telemetry.
The tracking study was designed to characterize seaturtle habitat and to identify smadl and large-scae
migration patterns. Preliminary analysis of the data collected during these studies suggests that subadult
Kemp'sridleys stay in shdlow, warm, nearshore waters in the northern Gulf of Mexico until cooling
waters force them offshore or south aong the Florida coast (Renaud, NMFS Galveston Laboratory,
pers. comm.).

Threats Observationsin the northeast otter trawl fishery, pelagic longline fishery, and southeast shrimp

and summer flounder bottom trawl fisheries have recorded takes of Kemp'sridley turtles. Aswith
loggerheads, alarge number of Kemp'sridleys are taken in the southeast shrimp fishery each year.
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Kemp'sridleys were aso affected by the apparent large-mesh gillnet interaction that occurred in spring
off of North Carolina. A total of five Kemp'sridley carcasses were recovered from the same North
Carolina beaches where 277 loggerhead carcasses were found. Thisis expected to be aminimum
count of the number of Kemp'sridleysthat were killed or serioudy injured as aresult of the fishery
interaction since it isunlikely that al carcasses washed ashore. Stranding eventsilludtrate the
vulnerability of Kemp'sridliey and loggerhead turtles to the impacts of human activities in nearshore Gulf
of Mexico watersaswell (TEWG 1998). While many of the stranded turtles observed in recent years
in Texas and Louisiana have been incidentaly taken in the shrimp fishery, other sources of mortality,
such as those observed in the northeastern and southeastern Atlantic zones, exist in these waters.

Critical Habitat. No critical habitat has been designated for the Kemp'sridley turtle.

L eatherback Turtle (Dermochelys coriacea)

Soecies Description and Distribution

The leatherback is the largest living turtle. Leatherback sea turtles are widely distributed throughout the
oceans of the world, and are found throughout waters of the Atlantic, Pacific, Caribbean, and the Gulf of
Mexico (Ernst and Barbour 1972).

Leatherback turtles undertake the longest migrations of any other sea turtle and exhibit the broadest thermal
tolerances (NMFS and USFWS 1998). Leatherback turtles are able to inhabit intensely cold waters for a
prolonged period of time because |eatherbacks are able to maintain body temperatures several degrees above
ambient temperatures. Leatherback turtles are typically associated with continental shelf habitats and pelagic
environments, and are sighted regularly in offshore waters (>328 ft). Leatherback turtles regularly occur in
deep waters (>328 ft), and an aerial survey study in the north Atlantic Ocean sighted leatherback turtlesin
water depths ranging from 3 to 13,618 ft, with a median sighting depth of 131.6 ft (CeTAP 1982). This same
study found leatherbacks in waters ranging from 7 to 27.2°C.

Life History Information

Although leatherbacks are along lived species (> 30 years), they are somewhat faster to mature than
loggerheads, with an estimated age at sexual maturity reported as about13-14 years for females, and an
estimated minimum age at sexual maturity of 5-6 years, with 9 years reported as a likely minimum (Zug and
Parham 1996).

Leatherback sea turtles are predominantly distributed pelagically where they feed on jellyfish such as
Somolophus, Chryaora, and Aurelia (Rebel 1974). Leatherbacks are deep divers, with recorded dives to
depths in excess of 1000 m, but they may come into shallow waters if there is an abundance of jellyfish
nearshore. They aso occur annually in places such as Cape Cod and Narragansett bays during certain times
of the year, particularly the fall.

Listing status

The leatherback was listed as endangered on June 2, 1970 and a recovery plan was issued in 1998.
Leatherback turtles are included in Appendix | of the Convention on International Trade in Endangered
Species of Wild Fauna and Flora, which effectively bans trade.

Population status and trends
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Globally, leatherback turtle populations have been decimated worldwide. The global leatherback turtle
population was estimated to number approximately 115,000 adult females in 1980 (Pritchard 1982), but only
34,500 in 1995 (Spotila et al. 1996). The decline can be attributed to many factors including fisheries as well
as intense exploitation of the eggs (Ross 1979). On some beaches nearly 100% of the eggs laid have been
harvested (Eckert 1996). Eckert (1996) and Spotila et al. (1996) record that adult mortality has also increased
significantly, particularly as aresult of driftnet and longline fisheries.

The status of the Atlantic population is not clear. In 1996, it was reported to be stable, at best (Spotila 1996),
but numbers in the Western Atlantic at that writing were reported to be on the order of 18,800 nesting
females. According to Spotila (pers. com.), the Western Atlantic population currently numbers about 15,000
nesting females, whereas current estimates for the Caribbean (4,000) and the Eastern Atlantic (i.e. off Africa,
numbering ~ 4,700) have remained consistent with numbers reported by Spotila et al. in 1996. Between 1989
and 1995, marked leatherback returns to the nesting beach at St. Croix averaged only 48.5%, but that the
overall nesting population grew (McDonald, et. a 1993). Thisisin contrast to a Pacific nesting beach at Playa
Grande, Costa Rica, where only 11.9% of turtles tagged in 1993-94 and 19.0% of turtles tagged in 1994-95
returned to nest over the next five years. Characterizations of this population suggest that it has a very low
likelihood of survival and recovery in the wild under current conditions.

Spotila et al. (1996) describe a hypothetical life table model based on estimated ages of sexua maturity at both
ends of the species= natural range (5 and 15 years). The model concluded that leatherbacks maturing in 5
years would exhibit much greater population fluctuations in response to external factors than would turtles
that mature in 15 years. Furthermore, the simulations indicated that |eatherbacks could maintain a stable
population only if both juvenile and adult survivorship remained high, and that if other life history stages (i.e.
egg, hatchling, and juvenile) remained static, stable leatherback populations could not withstand an increase in
adult mortality above natural background levels without decreasing.

Threats

The primary threats to leatherback turtles are entanglement in fishing gear (e.g., gillnets, longlines, lobster
pots, weirs), boat collisions, and ingestion of marine debris (NMFS and USFWS 1997). The foremost threat
is the number of leatherback turtles killed or injured in fisheries. Spotila (2000) states that a conservative
estimate of annual leatherback fishery-related mortality (from longlines, trawls and gillnets) in the Pacific
during the 1990s is 1,500 animals. He estimates that this represented about a 23% mortality rate (or 33% if
most mortality was focused on the East Pacific population). As noted above, leatherbacks normally live at
least 30 years, usually maturing at about 12-13 years. Such long-lived species cannot withstand such high
rates of anthropogenic mortality.

Blue Whale (Balenoptera musculus)

Foecies description and distribution

Blue whales are the largest living mammal species. They may measure over 30 meters in length and weigh up
to 160 metric tons. They are blue-gray in color with distinct gray and white mottling, while their ventral
surface may be light pink in coloration. Their dorsal fin is relatively small. Like other baleen whales, they have
fringed baleen plates instead of teeth, and ventral grooves which filter large quantities of water during feeding.
Blue whales are found in all major oceans, including the continental shelf in coastal shelves and far offshore in
pelagic environments of the North Pacific.

At least three subspecies of blue whales have been identified based on body size and geographic distribution

(B. musculus intermedia, which occurs in the higher latitudes of the Southern Oceans, B. m. musculus, which
occurs in the Northern Hemisphere, and B. m. brevicauda which occurs in the mid-latitude waters of the
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southern Indian Ocean and north of the Antarctic convergence), but this consultation will treat them as a
single entity.

Blue whales are found in the Atlantic Ocean from the Arctic to at least the mid-latitude waters of the North
Atlantic with occasional occurrencesin the U.S. EEZ (CeTAP 1982, Wenzel et al. 1988, Y ochem and
Leatherwood 1985, Gagnon and Clark 1993). Blue whales are most frequently sighted off eastern Canada.
During winter, they are found in the waters off Newfoundland. In summer, they are found in Davis Strait
(Mansfield 1985), in the Gulf of St. Lawrence (from the north shore of the St. Lawrence River estuary to the
Strait of Belle Isle), and off eastern Nova Scotia (Sears et al. 1987). Blue whales have been sighted off the
Azores Idlands, but Reiner et al. (1993) do not consider them common in that area.

In the Atlantic Ocean, blue whales are found from the Arctic to least the mid-latitude waters of the North
Atlantic (CeTAP 1982, Wenzel et al.1988, Y ochem and L eatherwood 1985, Gagnon and Clark 1993). The
IWC treats these whales as one stock (Donovan1991).

Sightings of blue whales occur most frequently off eastern Canada. During winter, they are found in the
waters off Newfoundland. In summer, they are found in Davis Strait (Mansfield 1985), in the Gulf of St.
Lawrence (from the north shore of the St. Lawrence River estuary to the Strait of Belle Isle), and off eastern
Nova Scotia (Sears et al. 1987).

In 1992, the U.S. Navy conducted an extensive acoustic survey of the North Atlantic using the Integrated
Underwater Surveillance System's (1USS) fixed acoustic array system (Clark 1995). This study gave
researchers insight into the seasonality of baleen whale vocalizations (Clark et al. 1993). Concentrations of
blue whale sounds were detected in the Grand Banks off Newfoundland and west of the British Idles. In the
lower latitudes, one blue whale was tracked acoustically for 43 days, during which time the animal traveled
1400 nautical miles around the western North Atlantic from waters northeast of Bermuda to the southwest
and west of Bermuda

(Gagnon and Clark 1993).

Life history information

Blue whale reproductive activities occur primarily in winter (see Y ochem and Leatherwood 1985). Gestation
takes 10-12 months, followed by a nursing period that continues for about 6-7 months. They reach sexual
maturity at about 5 years of age (see Y ochem and Leatherwood 1985). The age distribution of blue whales is
unknown and little information exists on natural sources of mortality (such as disease) and mortality rates.
Killer whales are known to attack blue whales, but the rate of these attacks or their effect on blue whale
populations is unknown. Important foraging areas include the edges of continental shelves and ice edgesin
polar regions (Y ochem and Leatherwood 1985; Reilly and Thayer 1990). Data indicate that some summer
feeding takes place at low latitudes in upwelling-modified waters (Reilly and Thayer 1990), and that some
whales remain year-round at either low or high latitudes (Y ochem and Leatherwood 1985; Clark and Charif
1998). The species Thysanoéssa inermis, T. longipes, T. raschii, and Nematoscelis megalops have been listed
as prey of blue whales in the North Pacific (Kawamura 1980; Y ochem and L eatherwood 1985).

Although some stomachs of blue whales have been found to contain a mixture of euphausiids and copepods
or amphipods (Nemoto 1957; Nemoto and Kawamura 1977), it is likely that the copepods and amphipods
were consumed adventitiously or incidentally. Reports that blue whales feed on small, schooling fish and
squid in the western Pacific (Mizue 1951; Sleptsov 1955) have been interpreted as suggesting that the
zooplankton blue whales prefer are less available there (Nemoto 1957). Between February and April, blue
whales in the Gulf of California, Mexico, have been observed feeding on euphausiid surface swarms (Sears
1990) consisting mainly of Nyctiphanes simplex engaged in reproductive activities (Gendron 1990, 1992).
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Sears (1990) regarded Nyctiphanes simplex as the principal prey of blue whales in the region, and results from
recent fecal analyses confirmed this assertion (Gendron and Del Angel-Rodriguez 1997). However, this
phenomenon appears to be strongly influenced by the occurrence of El Nifio Southern Oscillation (ENSO)
events (Gendron and Sears 1993).

Other baleen whales whose range overlaps with the range of blue whales could potentially compete with blue
whales for food (Nemoto 1970). Nevertheless, there is no evidence of competition among these whales and
the highly migratory behavior of blue whales may help them avoid competition with other baleen whales
(Clapham and Brownell 1996).

Diving and social behavior

Generally, blue whaes make 5-20 shallow dives at 12-20 second intervals followed by a deep dive of 3-30
minutes (Mackintosh 1965; Leatherwood et al. 1976; Maser et al. 1981; Y ochem and Leatherwood 1985;
Strong 1990; Croll et al. 1999). Crall et al. (1999) found that the dive depths of blue whales foraging off the
coast of California during the day averaged 132 m (433 ft) with a maximum-recorded depth of 204 m (672 ft)
and mean dive duration of 7.2 minutes. Nighttime dives are generally less than 50 m (165 ft) in depth (Croll
et al. 1999).

Blue whales are usualy found swimming aone or in groups of two or three (Ruud 1956; Slijper 1962;
Nemoto 1964; Mackintosh 1965; Pike and MacAskie 1969; Aguayo 1974). However, larger foraging
aggregations and aggregations mixed with other rorquals such as fin whales are regularly reported
(Schoenherr 1991; Fiedler et al. 1998; Croll and Tershy pers. obs.). Little is known of the mating behavior of
blue whales.

Vocalizations and hearing

Known vocalizations of blue whales include a variety of sounds described as low frequency moans or long
pulses (Cummings and Thompson 1971, 1977; Edds 1982, Thompson and Friedl 1982; Edds-Walton 1997).
Blue whales produce a variety of low frequency sounds in the 10-100 Hz band (Cummings and Thompson
1971; Edds 1982; Thompson and Friedl 1982; McDonald et al. 1995; Clark and Fristrup 1997; Rivers 1997;
Ljungblad et al. in press). The most typical signals are very long, patterned sequences of tonal infrasonic
sounds in the 15-40 Hz range. The sounds last several tens of seconds. Estimated source levels are as high as
180-190 dB (Cummings and Thompson 1971). Ketten (1997) reports the frequencies of maximum energy
between 12 and 18 Hz. In temperate waters, intense bouts of long patterned sounds are very common from
fall through spring, but these also occur to a lesser extent during the summer in high latitude feeding areas.
Short sequences of rapid callsin the 30-90 Hz band are associated with animals in socia groups (Clark pers.
obs., McDonald pers. comm.). The seasonality and structure of long patterned sounds suggest that these
sounds are male displays for attracting females and/or competing with other males. The context for the 30-90
Hz calls suggests that they are communicative but not related to a reproductive function. V ocalizations
attributed to blue whales have been recorded in presumed foraging areas, along migration routes, and during
the presumed breeding season (Beamish and Mitchell 1971; Cummings and Thompson 1971, 1977, 1994;
Cummings and Fish 1972; Thompson et al. 1996; Rivers 1997; Tyack and Clark 1997; Clark et al. 1998).

Blue whale moans within the low frequency range of 12.5-200 Hz, with pulse duration up to 36 seconds, have
been recorded off Chile (Cummings and Thompson 1971). A short, 390 Hz pulse also is produced during the
moan. One estimate of the overall source level was as high as 188 dB, with most energy in the 1/3-octave
bands centered at 20, 25, and 31.5 Hz, and also included secondary components estimates near 50 and 63 Hz
(Cummings and Thompson 1971). The function of vocalizations produced by blue whales is unknown.
Hypothesized functions include: 1) maintenance of inter-individual distance, 2) species and individual
recognition, 3) contextual information transmission (e.g., feeding, alarm, courtship), 4) maintenance of social
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organization (e.g., contact calls between females and offspring), 5) location of topographic features, and 6)
location of prey resources (review by Thompson et al. 1979). Responses to conspecific sounds have been
demonstrated in a number of mysticetes, and there is no reason to believe that blue whales do not
communicate similarly (Edds-Walton 1997). The low-frequency sounds produced by blue whales can, in
theory, travel long distances, and it is possible that such long-distance communication occurs (Payne and
Webb 1971; Edds-Walton 1997). The long range sounds may also be used for echolocation in orientation or
navigation (Tyack 1999).

Cetaceans have an auditory anatomy that follows the basic mammalian pattern, with some modifications to
adapt to the demands of hearing in the sea. The typica mammalian ear is divided into the outer ear, middle
ear, and inner ear. The outer ear is separated from the inner ear by the tympanic membrane, or eardrum. In
terrestrial mammals, the outer ear, eardrum, and middle ear function to transmit airborne sound to the inner
ear, where the sound is detected in afluid. Since cetaceans aready live in afluid medium, they do not require
this matching, and thus do not have an air-filled external ear canal. The inner ear is where sound energy is
converted into neural signals that are transmitted to the central nervous system via the auditory nerve.
Acoustic energy causes the basilar membrane in the cochlea to vibrate. Sensory cells at different positions
along the basilar membrane are excited by different frequencies of sound (Tyack 1999). Baleen whales have
inner ears that appear to be specialized for low-frequency hearing.

In astudy of the morphology of the blue whale auditory apparatus, Ketten (1997) hypothesized that blue
whales have acute infrasonic hearing. No studies have directly measured the sound sensitivity of blue whales.

Listing status

Blue whales have been listed as endangered under the ESA since 1973. They are also protected by the
Convention on International Trade in Endangered Species of wild flora and fauna and the MMPA. Critical
habitat has not been designated for blue whales.

Population status and trends

The global population of blue whales has been estimated to range from 11,200 to 13,000 animals (Maser et al.
1981; U. S. Department of Commerce 1983) which is a fraction of prewhaling populations estimates of
200,000 animals. The size of the blue whale population in the north Atlantic is also uncertain. The population
has been estimated from a few hundred individuals (Allen 1970; Mitchell 1974) to 1,000 to 2,000 individuals
(Sigurjénsson 1995). Gambell (1976) estimated there were between 1,100 and 1,500 blue whales in the North
Atlantic before whaling began and Braham (1991) estimated there were between 100 and 555 blue whales in
the North Atlantic during the late 1980s and early 1990s.

Sears et al. (1987) identified over 300 individual blue whales in the Gulf of St. Lawrence, which provides a
minimum estimate for their population in the North Atlantic. Sigurjonsson and Gunnlaugson (1990) concluded
that the blue whale population had been increasing since the late 1950s; from 1979 to 1988, they concluded
that the blue whale population was increasing at an annual rate of about 5 percent.

Threats

From 1889 to 1965 approximately 5,761 blue whales were taken from the North Pacific Ocean (NMFS
1998). Evidence of a population decline can be seen in the catch data from Japan. In 1912, 236 blue whales
were caught, 58 whales in 1913, 123 whalesin 1914, and from 1915 to 1965, the catch numbers declined
continuously (Mizroch et al. 19844). In the eastern North Pacific, 239 blue whales were taken off the
Cdlifornia coast in 1926. And, in the late 1950s and early 1960s, Japan caught 70 blue whales per year off the
Aleutian Idands (Mizroch et al. 19844). The IWC banned commercial whaling in the North Pecific in 1966,
since that time there have been no reported blue whal e takes. Nevertheless, Soviet whaling probably continued
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after the ban so Soviet catch reports under-represent the number of blue whaes killed by whalers (as cited in
Forney and Brownell 1996). Surveys conducted in these former-whaling areas in the 1980s and 1990s failed
to find any blue whales (Forney and Brownell 1996).

There are no reports of fisheries-related mortality or serious injury in any of the blue whale stocks. Blue whale
interaction with fisheries may go undetected because the whales are not observed after they swim away with
a portion of the net. However, fishers report that large blue and fin whales usually swim through their nets
without entangling and with very little damage to the net (Barlow et al. 1997).

In 1980, 1986, 1987, and 1993, ship strikes have been implicated in the deaths of blue whales off

Cdlifornia (Barlow et al. 1997). In addition, several photo-identified blue whales from California waters were
observed with large scars on their dorsal areas that may have been caused by ship strikes. Studies have
shown that blue whales respond to approaching ships in a variety of ways, depending on the behavior of the
animals at the time of approach, and speed and direction of the approaching vessel. While feeding, blue
whales react less rapidly and with less obvious avoidance behavior than whales that are not feeding (Sears et
al. 1983). Within the St. Lawrence Estuary, blue whales are believed to be affected by large amounts of
recreational and commercial vessdl traffic. Blue whales in the St. Lawrence appeared more likely to react to
these vessels when boats made fast, erratic approaches or sudden changes in direction or speed (Edds and
Macfarlane 1987, Macfarlane 1981). The number of blue whales struck and killed by ships is unknown
because the whales do not aways strand or examinations of blue whales that have stranded did not identify
the traumas that could have been caused by ship collisions. In the California/Mexico stock, annual incidental
mortality due to ship strikes averaged 0.2 whales during 199181995 (Barlow et al. 1997), but we cannot
determine if this reflects the actual number of blue whales struck and killed by ships.

Humpback Whale (Balaenoptera physalus)

Foecies description and distribution

Humpback whales typically migrate between tropical/sub-tropical and temperate/polar latitudes. Humpback
whales feed on krill and small schooling fish on their summer grounds. The whales occupy tropical areas
during winter months when they are breeding and calving, and polar areas during the spring, summer, and
fall, when they are feeding, primarily on small schooling fish and krill (Caldwell and Caldwell 1983).

In the Atlantic Ocean, humpback whales feed in the northwestern Atlantic during the summer months and
migrate to calving and mating areas in the Caribbean. Six separate feeding areas are utilized in northern waters
after their return. This area will not be affected because it is within the biologically important area defined by
the 200-m (656-ft) isobath on the North American east coast. Humpback whales also use the mid-Atlantic as
amigratory pathway and apparently as a feeding area, at least for juveniles. Since 1989, observations of
juvenile humpbacks in that area have been increasing during the winter months, peaking January through
March (Swingle et al. 1993). Biologists theorize that non-reproductive animals may be establishing a winter-
feeding range in the Mid-Atlantic since they are not participating in reproductive behavior in the Caribbean.
They feed on a number of species of small schooling fishes, particularly sand lance and Atlantic herring, by
targeting fish schools and filtering large amounts of water for the associated prey. Humpback whales have
also been observed feeding on krill.

Life history information

Humpback whale reproductive activities occur primarily in winter. They become sexually mature at age four
to six. Annual pregnancy rates have been estimated at about 0.40-0.42 (NMFS unpublished and Nishiwaki
1959). Cows will nurse their calves for up to 12 months. The age distribution of the humpback whale
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population is unknown, but the portion of calves in various populations has been estimated at about 4812%
(Chittleborough 1965, Whitehead 1982, Bauer 1986, Herman et al. 1980, and Clapham and Mayo 1987).

The information available does not identify natural causes of death among humpback whales or their number
and frequency over time, but potential causes of natural mortality are believed to include parasites, disease,
predation (killer whales, false killer whales, and sharks), biotoxins, and entrapment in ice.

Humpback whales exhibit a wide range of foraging behaviors, and feed on arange of prey typesincluding
small schooling fishes, euphausiids, and other large zooplankton. Fish prey in the North Pecific include
herring, anchovy, capelin, pollack, Atka mackerel, eulachon, sand lance, pollack, Pacific cod, saffron cod,
arctic cod, juvenile sailmon, and rockfish. In the waters west of the Attu Islands and south of Amchitka
Island, Atka mackerel were preferred prey of humpback whales (Nemoto 1957). Invertebrate prey includes
euphausiids, mysids, amphipods, shrimps, and copepods.

Diving and social behavior

In Hawaiian waters, humpback whales remain is aimost exclusively within the 1820 m isobath and usually
within 182 m. Maximum diving depths are approximately 150 m (492 ft) (but usually <60 m [197 ft]), with a
very deep dive (240 m [787 ft]) recorded off Bermuda (Hamilton et al. 1997). They may remain submerged
for up to 21 min (Dolphin 1987). Dives on feeding grounds ranged from 2.1-5.1 min in the north Atlantic
(Goodyear unpubl. manus.). In southeast Alaska average dive times were 2.8 min for feeding whales, 3.0min
for non-feeding whales, and 4.3 min for resting whales (Dolphin 1987). In the Gulf of California humpback
whale dive times averaged 3.5 min (Strong 1989). Because most humpback prey is likely found above 300 m
depths most humpback dives are probably relatively shallow.

Clapham (1986) reviewed the socia behavior of humpback whales. They form small unstable groups during
the breeding season. During the feeding season they form small groups that occasionally aggregate on
concentraions of food. Feeding groups are sometimes stable for long periods of times. There is good
evidence of some territoriaity on feeding grounds (Clapham 1994, 1996), and on wintering ground (Tyack
1981). On the breeding grounds males sing long complex songs directed towards females, other males or
both. The breeding season can best be described as a floating lek or male dominance polygyny (Clapham
1996). Intermale competition for proximity to females can be intense as expected by the sex ratio on the
breeding grounds that may be as high as 2.4:1.

Vocalizations and hearing

Humpbacks produce a wide variety of sounds. During the breeding season males sing long, complex songs,
with frequencies in the 25-5000 Hz range and intensities as high as 181 dB (Payne 1970; Winn et al. 1970g;
Thompson et al. 1986). Source levels average 155 dB and range from 144 to 174 dB (Thompson et al. 1979).
The songs appear to have an effective range of approximately six to 12 miles (10 to 20 km). Animalsin
mating groups produce a variety of sounds (Tyack 1981; Tyack and Whitehead 1983, Silber 1986). Sounds
are produced less frequently on the summer feeding grounds. Feeding groups produce distinctive sounds
ranging from 20 Hz to 2 kHz, with median durations of 0.2-0.8 sec and source levels of 175-192 dB
(Thompson et al. 1986). These sounds are attractive and appear to raly animals to the feeding activity
(D=Vincent et al. 1985; Sharpe and Dill 1997). In summary, humpback whales produce at least three kinds of
sounds: 1) complex songs with components ranging from at least 20Hz B 4 kHz with estimated source levels
from 144 B 174 dB, which are mostly sung by males on the breeding grounds (Payne 1970; Winn et al.
1970a; Richardson et al. 1995); 2) social sounds in the breeding areas that extend from 50Hz B8 more than 10
kHz with most energy below 3kHz (Tyack and Whitehead 1983, Richardson et al. 1995); and 3) Feeding area
vocalizations that are less frequent, but tend to be 20Hz B 2 kHz with estimated sources levels in excess of
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175 dB re 1 uPa-m (Thompson et al. 1986; Richardson et al. 1995). Sounds often associated with possible
aggressive behavior by males (Tyack 1983; Silber 1986) are quite different from songs, extending from 50 Hz
to 10 kHz (or higher), with most energy in components below 3 kHz. These sounds appear to have an
effective range of up to 9 km (Tyack and Whitehead 1983). A general description of the anatomy of the ear
for cetaceans is provided in the description of the blue whale above. Humpback whales respond to low
frequency sound. Humpback whales have been known to react to low frequency industrial noises at estimated
received levels of 115 B 124 dB (Mame et al. 1985), and to conspecific calls at received levels as low as
102dB (Frankel et al. 1995). Humpback whales apparently reacted to 3.1 8 3.6 kHz sonar by changing
behavior (Maybaum 1990 1993). Malme et al. (1985) found no clear response to playbacks of drill ship and
oil production platform noises at received levels up to 116dB re 1 uPa. Studies of reactions to airgun noises
were inconclusive (Malme et al. 1985). Humpback whales on the breeding grounds did not stop singing in
response to underwater explosions (Payne and McVay 1971). Humpback whales on feeding grounds did not
alter short-term behavior or distribution in response to explosions with received levels of about 150dB re 1
uPa/lHz at 350Hz (Lien et al. 1993; Todd et al. 1996). However, at least two individuals were likely killed by
the highintensity, impulsed blasts and had extensive mechanica injuriesin their ears (Ketten et al. 1993; Todd
et al. 1996). The explosions may aso have increased the number of humpback whales entangled in fishing
nets (Todd et al. 1996). Frankel and Clark (1998) showed that breeding humpbacks showed only a dlight
statistical reaction to playback of 60 B 90 Hz bounds with a received level of up to 190 dB. While these studies
have shown short-term behavioral reactions to boat traffic and playbacks of industrial noise, the potential for
habituation, and thus the longterm effects of these disturbances are not known.

Listing status

Humpback whales were listed as endangered under the ESA in 1973. They are aso protected by the
Convention on International Trade in Endangered Species of wild flora and fauna and the MMPA. Critical
habitat has not been designated for the species.

Population status and trends

New information has become available on the status and trends of the humpback whale population in the
North Atlantic (NMFS, 2001). Although current and maximum net productivity rates are unknown at this
time, the population is apparently increasing. It has not yet been determined whether this increase is uniform
across all six feeding stocks (Waring et al. in prep.). Katona and Beard (1990) estimated the rate of increase
at 9.0 percent, while Barlow and Clapham (1997) reported a 6.5 percent rate for the Gulf of Maine using data
through 1991. The rate reported by Barlow and Clapham (1997) may roughly approximate the rate of increase
for the portion of the population within the action area. The best estimate of abundance for the North Atlantic
humpback whale population is 10,600 animals (CV=0.067; Smith et al. 1999), while the minimum population
estimate used for NMFS management purposes is 10,019 animals (CV = 0.067; Waring et al. in prep.). The
Northeast Fisheries Science Center is considering recommending that NMFS identify the Gulf of Maine
feeding stock as the management stock for this population in U.S. waters. A population estimate for the Gulf
of Maine portion of the population is not available.

Impacts of human activity on this species

In the 1990s, no more than 3 humpback whales were killed annually in U.S. waters by commercia fishing
operations in the Atlantic and Pacific Oceans. Between 1990 and 1997, no humpback whale deaths have been
attributed to interactions with groundfish trawl, longline and pot fisheries in the Bering Sea, Aleutian Islands,
and Gulf of Alaska (Hill and DeMaster 1999). Humpback whales have been injured or killed elsewhere aong
the mainland U.S. and Hawaii (Barlow et al. 1997). In 1991, a humpback whale was observed entangled in
longline gear and released dive (Hill et al. 1997). In 1995, a humpback whale in Maui waters was found
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trailing numerous lines (not fishery-related) and entangled in mooring lines. The whale was successfully
released, but subsequently stranded and was attacked and killed by tiger sharks in the surf zone.

Humpback whales seem to respond to moving sound sources, such as whale-watching vessels, fishing
vessels, recreational vessels, and low-flying aircraft (Beach and Weinrich 1989, Clapham et al. 1993, Atkins
and Swartz 1989). Their responses to noise are variable and have been correlated with the size, composition,
and behavior of the whales when the noises occurred (Herman et al. 1980, Watkins et al. 1981, Krieger and
Wing 1986). Severa investigators have suggested that noise may have caused humpback whales to avoid or
leave feeding or nursery areas (Jurasz and Jurasz 1979b, Dean et al. 1985), while others have suggested that
humpback whales may become habituated to vessdl traffic and its associated noise. Still other researchers
suggest that humpback whales may become more vulnerable to vessel strikes once they habituate to vessel
traffic (Swingle et al. 1993; Wiley et al. 1995).

Many humpback whales are killed by ship strikes along both coasts of the U.S. On the Atlantic coast, 6 out of
20 humpback whales stranded along the mid-Atlantic coast showed signs of major ship strike injuries (Wiley
et al. 1995). Almost no information is available on the number of humpback whales killed or serioudly injured
by ship strikes outside of U.S. waters.

Sperm Whale (Physeter macrocephalus)

Soecies description and distribution

Sperm whales are distributed in the entire world's oceans. Sperm whales have a strong preference for the
3,280 ft (1,000 m) depth contour and seaward. Berzin (1971) reported that they are restricted to waters
deeper than 300 m (984 ft), while Watkins (1977) and Reeves and Whitehead (1997) reported that they are
usually not found in waters less than 3,281 ft (1,000m) deep. While deep water is their typical habitat, sperm
whales have been observed near Long Island, NY, in waters of 41-55 m (135-180 ft) (Scott and Sadove
1997). When found relatively close to shore, sperm whales are usually associated with sharp increasesin
bottom depth where upwelling occurs and biological production is high, implying the presence of a good food
supply (Clarke 1956). They can dive to depths of at least 2000 m (6562 ft), and may remain submerged for
an hour or more (Watkins et al. 1993). Sperm whales feed primarily on buoyant, relatively slow-moving squid
(Clark et al. 1993), but may also eat a variety of fish, including salmon (Oncorhynchus spp.), rockfish
(Sebastes spp.), and lingcod (Ophiodon elongatus) (Caldwell and Caldwell 1983).

In the Atlantic Ocean, NMFS' most recent stock assessment report notes that sperm whales are distributed in
adistinct seasona cycle, concentrated east-northeast of Cape Hatteras in winter and shifting northward in
spring when whales are found throughout the Mid-Atlantic Bight. Distribution extends further northward to
areas north of Georges Bank and the Northeast

Channel region in summer and then south of New England in fall, back to the Mid-Atlantic

Bight. Thereisdso avery large population of sperm whales found in the Gulf of Mexico near the Mississippi
River delta

Life history information

Female sperm whales take about 9 years to become sexually mature (Kasuya 1991, as cited in Perry et al.
1999). Male sperm whales take between 9 and 20 years to become sexually mature, but will require another
10 years to become large enough to successfully compete for breeding rights (Kasuya 1991). Adult females
give birth after about 15 months gestation and nurse their calves for 2 - 3 years. The calving intervd is
estimated to be about four to six years (Kasuya 1991). The age distribution of the sperm whale population is
unknown, but sperm whales are believed to live at least 60 years (Rice 1978). Estimated annual mortality rates
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of sperm whales are thought to vary by age, but previous estimates of mortality rate for juveniles and adults
are now considered unreliable (IWC 1980, as cited in Perry et al. 1999). Sperm whales are known for their
deep foraging dives (in excess of 3km). They feed primarily on mesopelagic squid, but also consume
octopus, other invertebrates, and fish (Tomilin 1967, Tarasevich1968, Berzin 1971). Perez (1990) estimated
that their diet in the Bering Sea was 82% cephalopods (mostly squid) and 18% fish. Fish eaten in the North
Pacific included salmon, lantern fishes, lancetfish, Pacific cod, pollack, saffron cod, rockfishes, sablefish,
Atka mackerel, sculpins, lumpsuckers, lamprey, skates, and rattails (Tomilin 1967, Kawakami 1980, Rice
1986b). Sperm whales taken in the Gulf of Alaskain the 1960s had fed primarily on fish. Daily food
consumption rates for sperm whales ranges from 2 - 4% of their total body weight (Lockyer 1976b,
Kawakami 1980). Potential sources of natural mortality in sperm whales include killer whales and papilloma
virus (Lambertson et al. 1987).

Diving and social behavior

Sperm whales are likely the deepest and longest diving mammals. Typical foraging dives last 40 min and
descend to about 400m followed by approximately 8 min of resting at the surface (Gordon 1987; Papastavrou
et al. 1989). However, dives of over 2 hr and as deep as 3,000 m have been recorded (Clarke 1976; Watkins
et al. 1985). Descent rates recorded from echosounders were approximately 1.7m/sec and nearly vertical
(Goold and Jones 1995). There are no data on diurnal differences in dive depths in sperm whales. However,
like most diving vertebrates for which there is data (e.g. rorqual whales, fur seals, chinstrap penguins), sperm
whales probably make relatively shallow dives at night when organisms from the ocean's deep scattering
layers move toward the ocean’ s surface.

The groups of closely related females and their offspring develop dialects specific to the group (Weilgart and
Whitehead 1997) and females other than birth mothers will guard young at the surface (Whitehead 1996b) and
will nurse young calves (Reeves and Whitehead 1997).

Vocalizations and hearing

Sperm whales produce loud broadband clicks from about 0.1 to 20 kHz (Weilgart and Whitehead 1993, 1997;
Goold and Jones 1995). These have source levels estimated at 171 dB re 1 yPa (Levenson 1974). Current
evidence suggests that the disproportionately large head of the sperm whale is an adaptation to produce these
vocalizations (Norris and Harvey 1972; Cranford 1992; but see Clarke 1979). This suggests that the
production of these loud low frequency clicks is extremely important to the survival of individual sperm
whales. The function of these vocalizations is relatively well studied (Weilgart and Whitehead 1993, 1997;
Goold and Jones 1995). Long series of monotonous regularly spaced clicks are associated with feeding and
are thought to be produced for echolocation. Distinctive, short, patterned series of clicks, called codas, are
associated with social behavior and intragroup interactions; they are thought to facilitate intra-specific
communication, perhaps to maintain social cohesion with the group (Weilgart and Whitehead 1993).

A generd description of the anatomy of the ear for cetaceans is provided in the description of the blue whae
above. The only data on the hearing range of sperm whales are evoked potentials from a stranded neonate
(Carder and Ridgway 1990). These data suggest that neonatal sperm whales respond to sounds from 2.5-60
kHz. Sperm whales have been observed to frequently stop echolocating in the presence of underwater pulses
made by echosounders and submarine sonar (Watkins and Schevill 1975; Watkins et al. 1985). They also
stop vocalizing for brief periods when codas are being produced by other individuas, perhaps because they
can hear better when not vocalizing themselves (Goold and Jones 1995). Sperm whales have moved out of
areas after the start of air gun seismic testing (Davis et al. 1995). Seismic air guns produce loud, broadband,
impulsive noise (source levels are on the order of 250 dB) with shots at every 15 seconds, 240 shots per
hour, 24 hours per day during active tests. Because they spend large amounts of time at depth and use low
frequency sound sperm whales are likely to be susceptible to low frequency sound in the ocean (Croll et al
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1999). Furthermore, because of their apparent role as important predators of mesopelagic squid and fish,
changes in their abundance could affect the distribution and abundance of other marine species.

Listing status

Sperm whales have been protected from commercial harvest by the IWC since 1981, although the Japanese
continued to harvest sperm whales in the North Pacific until 1988 (Reeves and Whitehead 1997). Sperm
whales were listed as endangered under the ESA in 1973. They are also protected by the Convention on
International Trade in Endangered Species of wild flora and fauna and the MMPA. Critical habitat has not
been designated for sperm whales.

Population status and trends

The best abundance estimate that is currently available for the western North Atlantic sperm whale population
is 2,698 (CV=0.67) animals, and the minimum population estimate used for NMFS management purposes is
1,617 (CV=0.67) (Waring et al. in prep.). Due to insufficient data, no information is available on population
trends at this time for the western North Atlantic sperm whale stock.

Impacts of human activity on this species

In U.S. waters in the Pacific, sperm whales are known to have been incidentally taken only in drift gillnet
operations, which killed or seriously injured an average of 9 sperm whales per year from 1991-1995 (Barlow
et al. 1997). Interactions between longline fisheries and sperm whales in the Gulf of Alaska have been
reported over the past decade (Rice 1989, Hill and DeMaster 1999). Observers aboard Alaskan sablefish and
halibut longline vessels have documented sperm whales feeding on fish caught in longlines in the Gulf of
Alaska. During 1997, the first entanglement of a sperm whale in Alaskas longline fishery was recorded,
although the animal was not serioudly injured (Hill and DeMaster 1998). The available evidence does not
indicate sperm whales are being killed or serioudly injured as a result of these interactions, although the nature
and extent of interactions between sperm whales and long-line gear is not yet clear.

Smalltooth Sawfish (Pristis pectinata)

Distribution. The smalltooth sawfish has a circumtropical distribution and has been reported from
shallow coastdl and estuarine habitats. In U.S. waters, P. pectinata historically occurred from North
Carolina south through the Gulf of Mexico, where it was sympatric with the largetooth sawfish P. pristis
(west and south of Port Arthur, TX) (Adams and Wilson, 1995). Individuas have aso historicaly been
reported to migrate northward aong the Atlantic seaboard in the warmer months. It dso wasan
occasiond vigtor to waters as far north as New Y ork.

Few individuas are observed outside of peninsular Florida (NMFS, 2000). Records indicate that
gmalltooth sawfish have been found in the lower reaches of the &. Johns River and the Indian River
Lagoon system. At least one recorded observation has occurred to the north of the project area, within
the vicinity of Broward County (NMFS, 2000). FloridaMuseum of Natural History (a University of
Florida- Gainesville) datainclude 13 records of P. pectinata from 1912 to 1998 (and one undated
record). Nine of these specimens were recorded from the Gulf of Mexico off Forida, three came from
the Atlantic side of Horida, and one anima was caught in Pecific waters off Ecuador. Three additiona
records of smdltooth sawfish from the Atlantic coast of Florida have yet to be cataloged in this
collection: one specimen is from 1979; the second is not dated (the Museum received both these fish
from the Harbor Branch Oceanographic Ingtitute); athird specimen was landed May 22, 1998 from the
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Indian River (Burgess, pers. comm.). There are eight reports of smalltooth sawfish adong the FHorida
east coast in the 1990's, most from coasta rather than lagoon aress.

Natural History. Worldwide, x species of sawfish (family Pristidae) exi<t, belonging to the genera
Pristis and Anoxypristis (Nelson, 1994). Sawfish arein fact rays (order Rgjiformes), but resemble
sharks more than other rays due to fin size, orientation, and position. Like rays, however, the trunk and
epecidly the head are vertically flattened. The snout is along narrow flattened rostra blade with a
series of transverse teeth along elther edge. Thetwo U.S. Atlantic coast species (both genus Pristis)
are diginguishable, as the smdltooth sawfish (P. pectinata) lacks a digtinct lower lobs on the caudd fin
(NMFS, 2000).

Robins and Ray (1986) note body length may achieve 5.5 m, whereas largetooth sawfishes may reach
6.1 m. Bigelow and Schroeder (1953) reported litter size of 15-20 embryos. Overdl, life history
parameters for this species are largely unknown.

The smdltooth sawfish is euryhdine, occurring in fresh weter, nearshore estuaries, and coastal watersto
depths of 25 meters. In the United States, the smdltooth sawfish is generdly a shalow-water fish of
inshore bars, mangrove edges, and seagrass beds, but are occasonally found in deeper coastal waters.

Satus and Population Trends. The smalltooth sawfish was added to the list of candidate species
under the ESA in 1991, removed in 1997, and placed back on thelist againin 1999. In November
1999, NMFS received a petition from the Center of Marine Conservation requesting that this species
be listed as endangered under the ESA. NMFS completed a status review for smdltooth sawfishin
December 2000, and published a proposed rule to list the U.S. population of this species as
endangered under the ESA on April 16, 2001. A find rule on this proposa has not been issued as of
this date.

According to NMFS (2000), “The U.S. DPS of smalltooth sawfish has experienced a ninety percent
curtailment of its range and severe declines in abundance. Agriculture, urban development, commercia
activities, channd dredging, boating activities, and the diverson of freshwater run-off have resulted in the
destruction and modification of smaltooth habitat throughout the southeastern U.S. Although habitat
degradation is not likely the primary reason for the decline of smdltooth sawfish abundance and their
contracted digtribution, it has likely been a contributing factor. Over 50% of the U.S. human population
lives within fifty miles of the ocean or Greet Lakes. Migration to the coadtlines for home, livelihood or
recreation is predicted to increase by the year 2010 (Nationa Ocean Service, 2000). Increasesin
coastd human populationswill likely result in additional losses of marine habitats and increased

pollution, further threatening the surviva of smaltooth sawfish.”

Simpfendorfer (2000) used a demographic approach to estimate intringc rate of natura increase and

populaion doubling time. Since there are very limited life history datafor smdltooth sawfish, much of
the data (e.g. reproductive periodicity, longevity and age-at- maturity) were inferred from the more wdll-
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known largetooth sawfish. Thelitter Sze of amdltooth sawfish in the literature is given as 15 — 20 and
Simpfendorfer used amean of 17.5. However, the data on which thislitter Sze is based are somewhat
dubious. To account for uncertainty in the life-history parameters severd different scenarios were
tested, covering longevities from 30 to 70 years and ages-at-maturity from 10 to 27 years. The results
indicated that the intrinsic rate of population increase ranged from 0.08/year to 0.13/ year, and
population-doubling times ranged from 5.4 yearsto 8.5 years. These models assume the literature value
for litter Szeis correct; doubling timeswould be longer if litter Szes are more in the range observed for
largetooth sawfish (1 to 13, with amean of 7.3). Smpfendorfer concluded, “ The estimated population
doubling times for smaltooth sawfish indicate thet the recovery timesfor this population will be very
long. There are no data available on the Sze of the remaining populations, but anecdota informeation
indicates that smalltooth sawfish survive today in small fragmented areas where the impact of humans,
particularly from net fishing, has been less severe. Fragmenting of the population will incresse the time
that it takes for recovery since the demographic modes used in the study above assume asingle inter-
breeding population. The genetic effects of recovery from very smdl population sizes may dso impact
conservetion efforts. It islikey that even if an effective conservation plan can be introduced in the near
future, recovery to alevel where the risk of extinction islow will take decades, while recovery to pre-
European settlement levels would probably take severa centuries.”

Threats The principa habitats for smdltooth sawfish in the southeast U.S. are the shalow coastd
aress and estuaries, with some specimens moving upriver in freshwater (Bigelow and Schroeder, 1953).
Therefore, the continued urbanization of the southeastern coasta states has resulted in substantia loss
of coagtd habitat through such activities as agriculturd and urban development; commercid activities,
dredge and fill operations; boating; eroson and diversons of freshwater run-off (SAFMC, 1998).
Smadlltooth sawfish may be especidly vulnerable to coastd habitat degradation due to their affinity to
shdlow, estuarine systems. Because of the dow individua growth, late maturation, and low fecundity,
long-term commitments to habitat protection are necessary for the eventual recovery of the species.
Overfishing and incidenta take in nets (due in part to its body sze and unusua morphology) are
suspected to be strongly linked to population declines (NMFS, 2000). Other details pertaining to the
factors contributing to the decline of the smaltooth sawfish can be found in the “ Status Review of
Smadlltooth Sawfish (Pristis pectinata)”, (NMFS, 2000) and will not be repeated in detail here.

Critical Habitat. No critica habitat has yet been proposed for the smaltooth sawfish.

Johnson’s Seagr ass (Halophila johnsonii)

Didtribution. H. johnsonii has one of the most limited geographic ranges of dl seagrass species. The
gpecies has only been found growing along approximately 200 km of coastline in southeastern Florida
from Sebadtian Inlet, Indian River County to northern Key Biscayne, Miami-Dade County (Kenworthy
1997). This narrow range and apparent endemism indicates that Johnson' s seagrass has the most
limited geographic digtribution of any seagrass in the world.
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Johnson’ s seagrass occurs in dynamic and digunct patches throughout its range. Growth appearsto be
rgpid and lesf pairs have short life spans while horizontaly spreading from dense apicd merisems
(Kenworthy 1997). Kenworthy suggested that horizontal spreading rapid growth pattern and ahigh
biomass turnover could explain the dynamic patches observed in digtribution sudies. New information
reviewed in Kenworthy (1999, 1997) confirms H. johnsonii’ s limited geographic digtribution in patchy
and verticaly digunct areas between Sebastian Inlet and northern Biscayne Bay. Surveys conducted by
NMFS Biscayne Bay, HoridaBay, the FloridaKeys, outer Florida Bay, Puerto Rico, and the Virgin
Idands provided no verifiable sightings of Johnson’s seagrass outside of the range aready reported.
After the completion of many surveys by resource agencies, including those conducted for this project,
no H. johnsonii has been reported within the action area.

Satus and Population Trends. Johnson’s Seagrass (Hal ophila johnsonii) was listed as a threatened
species by NMFS on September 14, 1998 (63 FR 49035) and a re-proposa to designate critical
habitat pursuant to Section 4 of the Endangered Species Act (ESA) was published on December 2,
1998 (64 FR 64231). Thefind rulefor critica habitat designation for H. johnsonii was published April
5, 2000 (Federa Regigter, Vol. 65, No. 66). It isthe first marine plant ever listed. Kenworthy (1993,
1997, 1999) discusses the results of the field studies and summarizes an extensive literature review and
associated interviews regarding the status of Johnson's seagrass.

Thereis currently insufficient information to clearly determine trendsin the Johnson's seegrass
population, which was described in 1980 and has only been extensively studied during the 1990s.
Generdly, em dengties have declined in some areas and increased in others. Where multiyear
mapping studies have been conducted within the Indian River Lagoon, recent increasesin Johnson's
seagrass have been noted but may be attributed in part to the recent increase in search effort and
increased familiarity with this species (Virndein et al. 1997). The authors conclude that from 1994
through 1997, no strong seasonal distribution or increases or decreases in abundance or range can be
discerned.

Natural History. The speciesis perennia and may spread even during winter months under favorable
conditions (Virngtein et d. 1997). Sexud reproduction in Johnson's seegrass has not been
documented. Female flowers have been found; however, dedicated surveysin the Indian River Lagoon
have not discovered mde flowers, fertilized ovaries, fruits, or seeds ether in the field or under
laboratory conditions (Jewett-Smith et a. 1997). Searches throughout the range of Johnson’s seagrass
have produced the same results, suggesting that the species does not reproduce sexudly or that the mde
flowers are difficult to observer or describe, as noted for other Halophila species (Kenworthy 1997).
Surveys to date indicate that the incidence of femae flowers appears to be much higher near the inlets
leading to the Atlantic Ocean, suggesting that inlet conditions are quditatively better for flowering than
conditions further inshore (Kenworthy pers. comm. 1998). It is possible that male flowers, if they exi,
occur near inlets aswell. Maintenance of good water quality around inlets may be essentia for
promoating flowering in the Johnson’ s seegrass popul ation.
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The essentia features of habitat gppear to be adequate water quality, salinity, water clarity and stable
sediments free from physica disurbance. Important habitat characteristics include shalow intertidd as
well as deeper subtidal zones (2-5 m). Water transparency appears to be critica for Johnson's
seagrass, limiting its distribution at depth to areas of suitable optica water quality (Kenworthy 1997). In
aress in which long-term poor water and sediment qudity have existed until recently, such as Lake
Worth Lagoon, H. johnsonii appears to occur in relatively higher abundance perhaps due to the
previous inability of the larger speciesto thrive. These studies support unconfirmed previous
observations that suspended solids and tannin, which reduce light penetration and water clarity, may be
important factors limiting seagrass distribution. Good water clarity is essentid for Halophila johnsonii
growth in deeper waters.

Johnson' s seagrass occurs over varied depths, environmenta conditions, sdinities, and water qudity. In
tida channels H. johnsonii isfound in coarse sand subgtrates, athough it has been found growing on
sandy shodls, in soft mud near cands and rivers where sdlinity many fluctuate widdly (Virngein et al.
1997). Virngtein has called Johnson's seagrass a“perennia opportunistic species.” Within his study
areasin the Indian River Lagoon, H. johnsonii was found by itsalf, with other seagrass species, in the
intertidal, and (more commonly) at the deep edge of some transectsin water depths of up to 180 cm.

H. johnsonii was found shalowly rooted on sandy shodls, in soft mud, near the mouths of candls, rivers
and in shalow and deep water (Virngein et al. 1997). Additiondly, recent studies have documented
large patches of Johnson’s seagrass on flood deltas just ingde Sebadtian Inlet, aswdl asfar from the
influence of inlets (reported a the workshop discussed in Kenworthy, 1997). These Sites encompass a
wide variety of sdinities, water qudity, and substrates. Halophila johnsonii appearsto be
outcompeted in ideal seagrass habitats where environmental conditions permit the larger speciesto
thrive (Virngein et al. 1997, Kenworthy 1997).

Critical Habitat. The northern and southern ranges of Johnson's seagrass are defined as Sebastian
Inlet and centra Biscayne Bay, respectively. These limits to the species range have been designated as
critical habitat for Johnson's seagrass. Within its range, Johnson's seagrass critica habitat designations
have been designated for 10 areas: aportion of the Indian River Lagoon, north of the Sebadtian Inlet
Channdl; a portion of the Indian River Lagoon, south of the Sebastian Inlet Channdl; a portion of the
Indian River Lagoon near the Fort Pierce Inlet; a portion of the Indian River Lagoon, north of the St.
Lucie Inlet; a portion of Hobe Sound; a Site on the south sde of Jupiter Inlet; agtein central Lake
Worth Lagoon; aste in Lake Worth Lagoon, Boynton Beach; aSitein Lake Wyman, Boca Raton; and
most of Biscayne Bay south to 25° 45’ north latitude (except authorized federd navigationd channels).

The Boca Raton and Boynton Beach critica habitats have populations that are distinguished by a higher
index of genetic variation than any of the centra and northern populations examined to date
(Kenworthy, 1999). These two Sites represent agenetically semi-isolated group that could be the
reservoir of alarge part of the overdl genetic variation found in the species. Information is till lacking
on the geographic extent of this genetic varidbility.
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Threats. The naturd higtory of the speciesitsalf makesit especidly vulnerable. A factor leading to the
liging of H. johnsonii isits rareness within its extremely restricted geographic range. Johnson's
seagrass is characterized by smal sze (it isthe smallest of dl of the seagrasses found within itsrange,
averaging about 3 cm in height), fragile rhizome structure and associated high turnover rate, and is
gpparently reliant on vegetative means to reproduce, grow and migrate across the sea bottom. These
factors make Johnson' s seagrass extremely vulnerable to human or environmenta impacts by reducing
its capacity to repopulate an area once removed. The species and its habitat are impacted by human-
related activities throughout the length its range, including bridge construction and dredging, and the
species threatened status produces new and unique chalenges for the management of shalow
submerged lands. Vessd traffic resulting in propeller and anchor damage, maintenance dredging, dock
and marine congtruction, water pollution, and land use practices could require specia management
within critical hebitat.

Kenworthy (1997, 1999) summarized the newest information on Johnson' s seegrass biology,
distribution, and abundance and confirmed the limited range and rareness of this species within its range.
Additiondly, the gpparent restriction of propagation through vegetative means suggests that colonization
between broadly digunct aressis likely difficult, suggesting that the Species is vulnerable to becoming
endangered if it is removed from large areas within its range by natura or anthropogenic means. Human
impacts to Johnson's seagrass and its habitat include: (1) Vessd traffic and the resulting propeller
dredging and anchor mooring; (2) dredging; (3) dock and marina construction and shading from these
sructures, (4) water pollution; and (5) land use practices including shordline development, agriculture,
and aquaculture.

Activities associated with recrestiond boat traffic account for the majority of human use associated with
the proposed critica habitat areas. The destruction of the benthic community due to boating activities,
propeller dredging, anchor mooring, and dock and marina construction was observed at dl stesduring
astudy by NMFS from 1990 to 1992. These activities severely disrupt the benthic habitat, breaching
root sysems, severing rhizomes, and significantly reducing the viahility of the seegrass community.
Propeller dredging and anchor mooring in shalow areas are amgor disturbance to even the most
robust seegrasses. This destruction is expected to worsen with the predicted increase in boating
activity. Trampling of seagrass beds, a secondary effect of recreational boating, dso disturbs seagrass
habitat. Populations of Johnson's seagrass inhabiting shdlow water and water close to inlets, where
vesd traffic is concentrated, will be most affected.

The congtant sedimentation patternsin and around inlets require frequent maintenance dredging, which
could ether directly remove essentid seagrass habitat or indirectly affect it by redistributing sediments,
burying plants and destabilizing the bottom structure.  Altering benthic topography or burying the plants
may remove them from the photic zone. Permitted dredging of channels, basins, and other in- and on-
water congtruction projects cause loss of Johnson’s seagrass and its habitat through direct remova of
the plant, fragmentation of habitat, and shading. Docking facilities that, upon meeting certain provisons,
are exempt from State permitting also contribute to loss of Johnson's seagrass through construction
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impacts and shading. Fixed add-ons to exempt docks (such as finger piers, floating docks, or boat lifts)
have recently been documented as an additiona source of seagrass loss due to shading (Smith and
Mezich, 1999).

Decreased water transparency caused by suspended sediments, water color, and chlorophylls could
have sgnificant detrimenta effects on the distribution and abundance of the degper water popul ations of
Johnson's seagrass. A digtribution survey in Hobe and Jupiter Sounds indicates that the abundance of
this seagrass diminishes in the more turbid interior portion of the lagoon where reduced light limits
photosynthes's.

Other areas of concern include seagrass beds located in proximity to rivers and canad mouths where low
sdinity, highly colored water is discharged. Freshwater discharge into areas adjacent to seagrass beds
may provoke physiologica dress upon the plants by reducing the sdinity levels. Additionaly, colored
waters released into these areas reduce the amount of sunlight available for photosynthesis by rapidly
atenuating shorter wavelengths of photosyntheticadly active radiation. Continuing and increasing
degradation of water quality due to increased land use and water management threstens the welfare of
seegrass communities. Nutrient overenrichment caused by inorganic and organic nitrogen and
phosphorous loading via urban and agriculturd land run-off simulatesincreased dgd growth that may
smother Johnson's seagrass, shade rooted vegetation, and diminish the oxygen content of the water.
Low oxygen conditions have a demonstrated negative impact on seagrasses and associated
communities.

A wide range of activities funded, authorized or carried out by Federa agencies may affect the essentia
habitat requirements of Johnson's seagrass. These include authorization by the COE for beach
nourishment, dredging, and related activities including congtruction of docks and marinas, bridge
congruction projects funded by the Federa Highway Administration; actions by the U.S. Environmentd
Protection Agency and the COE to manage freshwater discharges into waterways, regulation of vessdl
treffic by the U.S. Coast Guard; management of nationa refuges and protected species by the U.S. Fish
and Wildlife Service; management of vessd traffic (and other activities) by the U.S. Navy; authorization
of date coasta zone management plans by NOAA's Nationa Ocean Service, and management of
commercia fishing and protected species by NMFS.

Critical habitat. Critical habitat for Johnson’s seagrass was finalized on April 5, 2000 (65 FR 17786).
Criticd habitat ranges from Sebastian Inlet in central Horida south including a portion of Biscayne Bay.
Exigting federa navigation channels were excluded from the designation. The Corps has reviewed the

find rulefor critica habitat, and has determined that NMFS did not designate condtituent dementsto be

addressed in assessing modifications to designated critica habitat.

Protective M easures Taken in the Project Area Separ ate from Conservation M easuresthe
Corpswill Undertake as Part of the Proposed Action
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State of Florida

The State of Florida maintains the Bill Sadowski Critical Wildlife Area (CWA), which isimmediately
south of the action area. This CWA utilizesaNo Entry Zone (for human-exclusion) to preserve marine
resources associated with the area. These resources include extensive seagrass beds, which may be
utilized by foraging seaturtles. There have been no continuoudy employed measures specificaly
designed by the Port of Miami or Miami Dade County for the conservation of seaturtles and the
smalltooth sawfish. However, consultations with federd agenciesin the prudent planning and
implementation of conservation measures have been carried out for decades.

Scientific Research on Sea turtles, Endangered large whales, Johnson’s seagrass or
smalltooth sawfish
- Regulations developed under the ESA dlow for the taking of ESA-listed species for the

purposes of scientific research. In addition, the ESA aso adlows for the taking of listed species
by states through cooperative agreements devel oped per section 6 of the ESA. Prior to
issuance of these authorizations for taking, the proposa must be reviewed for compliance with
section 7 of the ESA. Permits to conduct scientific research on listed species found in the action
area are issued by the NMFS Office of Protected Resources in Silver Spring, Maryland.
Currently no research on the listed species found in the action area under NMFS jurisdiction is
proposed or underway (Lillian Becker, NMFS- OPR, Silver Spring, 2002 pers.com.).

Other consultations of Federal actionsin the area to date

The Corps has been working with the citizens of Miami-Dade County for severa years on expanding
and maintaining Miami Harbor (Table 3). None of the projects authorized by Congress through 1968
were required to consult under the Endangered Species Act of 1973 (ESA). Miami Harbor projects
fallowing implementation of the ESA included a 1980 deepening of aturning basin, for which a
Biologica Opinion was issued by FWS (August 21, 1980), and the 1990 federa project, for which the
FWS issued a Planning Aid Report (December 21, 1987) and a Fish and Wildlife Coordination Act
Report (February 9, 1989). Through such coordination, conservation measures have increasingly
addressed cumulative project impacts and have been effective in mitigating such effects (see
“Conservation Section”).

The Corpsis dso working with Miami- Dade County on an environmental restoration project on
VirginiaKey, located to the south of the Port. The project is scheduled to beginin fall 2002, and will
primarily entall removd of exotic vegetation (Sometimes via heavy equipment), planting of native species,
and creating a two-acre pond with a surrounding wetland, and restoration of another wetland. The
Corps believes that the species addressed in the current biological assessment may be affected, but not
adversdly affected in any way by the project, asthe idand interior isinaccessble to them. The NMFS
Section 7 consultation on that project (April 8, 2002) stated a finding that that project is not likely to
adversdy impact Johnson's seagrass or it's designated critica habitat (consultation number
|/SER/2001/00277).
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Another action, the Lummus Idand Turning Basin degpening project, is a project with amilar risks as

the proposed project, but on amuch smaler scae (one inshore dredge area) and includes precautions

samilar to those proposed here for the Miami Harbor deepening/widening project. The Corps has

initiated consultation with NMFS on this project under section 7 of the ESA and is currently waiting for

either abiologica opinion or letter of concurrence from NMFS.

Table 3: Previoudy Authorized Federd Actions a Miami Harbor

ACTS

WORK AUTHORIZED

DOCUMENTS

13 June 1902

Channel (Government Cut) 18 feet deep across
peninsula and north jetty

H. Doc.662/56/1 &
A.R. for 1900 p.1987

2 Mar 1907

South Jetty and channel 100 feet wide.

Specified in Act

25 June 1912

Channel 20 feet deep by 300 feet wide and extension of
jetties.

H. Doc. 554/62/2

3 Mar 1925

Channel 25 feet deep at entrance and 25 feet deep by 200
feet across Biscayne Bay

H. Doc. 516/67/4

3 Jul 1930

Channel 300 feet wide across Biscayne Bay and enlarging
municipal turning basin.

R&H Comm. Doc. 15/71/2

30 Aug 1935

Depth of 30 feet to and in turning basin.

S. Comm. Print 73.2

26 Aug 1937

Widen turning basin 200 feet on south side.

R&H. C. Doc. 86/74/2

2 Mar 1945

Virginia Key Improvement (De-authorized)

S. Doc. 251/79/2

2 Mar 1945

Consolidation of Miami River and Miami Harbor projects;
widening at mouth of Miami River (De-authorized); a channel
from the mouth of the river to the Intracoastal Waterway (De-
authorized); thence a channel from the Intracoastal Waterway
to Government Cut (De-authorized); and a channel from
Miami River to harbor of refuse in Palmer Lake (De-
authorized).

H. Doc. 91/79/1

14 Jul 1960

Channel 400 feet wide across Biscayne Bay; enlarge turning
basin 300 feet on south and northeasterly sides; dredge
turning basin on north side Fisher Island; de-authorize Virginia
Key development.

S. Doc. 71/85/2

13 Aug 1968

Enlarging the existing entrance channel to 38-foot depth and
500-foot width from the ocean to the existing beach line;
deepening the existing 400-foot wide channel across Biscayne
Bay to 36 feet; and deepening the existing turning basin at
Biscayne Boulevard terminal and Fisher Island to 36 feet.

S. Doc. 93/90/2

17 Nov 1986

De-authorized the widening at the mouth of Miami River to
existing project widths; and the channels from the mouth of
Miami River to the turning basin, to Government Cut, and to a
harbor of refuge in Palmer Lake.

Public Law 99-662

28 Nov 1990

Public Law 101-640 11/28/90
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to a depth of 44 ft.; Enlarging Fishermans Channel, south of
Lummus Island, to a depth of 42 ft. and a width of 400 ft.; and
Constructing a 1600 ft. diameter Turning Basin near the west
end of Lummus Island to a depth of 42 ft.

Protective Measures Taken in the Project Area as Part of the Proposed Action

Consideration of Plans and Methods to Minimize/Avoid Environmental Impacts Conservation
measures were amgjor focus during the plan formulation phase for the proposed project. Avoiding and
minimizing some potentia impact areas sgnificantly decreased the risk of indirect effects on managed
and protected species, and agreat ded of congderation was given to the utilization of rock removal
methods to decrease the likelihood of incidental take, injury, and behavioral modification of protected
species. While efforts to reduce impacts to habitats were fruitful, it was determined that rock removal
options not involving blasting were possibly more detrimenta to populations and individuas of protected
gpecies. One dternative option was the use of a punchbarge/piledriver to break rock. However, it was
determined that the punchbarge, which would work for 12-hour periods, strikes the rock approximatey
once every 60-seconds.  This constant pounding would serve to disrupt anima behavior in the area.
Using the punchbarge would aso extend the length of the project, thus increasing any potentia impacts
to dl fish and wildlife resourcesin the area. The Corps believes that blasting is actudly the least
environmentaly impactful method for removing the rock in the Port. Each blast will last no longer than
five (5) seconds in duration, and may even be as short as 2 seconds each. Additiondly, the blasts are
confined in the rock substrate. Boreholes are drilled into the rock below, the blasting charge is set, and
then the chain of explosvesis detonated. Because the blasts are confined within the rock structure, the
distance of the blagt effects are reduced as compared to an unconfined blast (see discussion below).

Development of Protective Measures. The proposed project includes measures to conserve sperm
and humpback whale, sea turtles and smdltooth sawfish. Foremost among the measures are protective
actionsto ensure that sea turtles and smalltooth sawfish are not killed and whales are not harassed due
to blasting activities, if in fact such methods are required as a part of the overall dredging operation.
Deveopment of the measures involved consideration of past practices and operations, anecdotal
observations, and the most current scientific data. The discussion below summarizes the devel opment
of the conservation measures, which, athough developed for marine mammals, will aso be utilized to
protect such species as seaturtles and smaltooth sawfish.

Blasting
To achieve the degpening of the Port of Miami from the exigting depth of -42 feet to project depth of -

50 feet, pretreatment of the rock areas may be required. Blasting is anticipated to be required for some
or al of the degpening and extension of the channel, where standard construction methods are
unsuccessful. Thetotal volume to be removed in these areas is up to 4.1 million cubic yards. The work
may be completed in the following manner:

Contour dredging with either bucket, hydraulic or excavator dredges to remove materid that can be
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dredged conventionally and determine what areas require blagting.

Pre-treeting (blasting) the remaining above grade rock, drilling and blasting the " Site Specific” areas
where rock could not be conventionally removed by the dredges.

Excavating with bucket, hydraulic or excavator dredges to remove the pre-treated rock areas to grade.

All drilling and blasting will be conducted in drict accordance with local, state and federd safety
procedures. Marine Wildlife Protection, Protection of Exigting Structures, and Blasting Programs
coordinated with federd and Sate agencies.

Based upon industry standards and USACE, Safety & Hedlth Regulations, the blasting program may
conss of the following:

The weight of explosivesto be used in each blast will be limited to the lowest poundage (~90 lbs. or
less) of explosivesthat can adequately bresk the rock. The blasting would consist of up to 3 blasts per
day, preparing for removal of approximately 1500 cubic yards per blast. This equates to about 1550
blast days to complete the project (based on an assumption of one drillboat, and assuming that the
entire project areawill require blasting).

Thefallowing safety conditions are standard in conducting underwater blasting:

Drill patterns are restricted to aminimum of 8 ft separation from aloaded hole.

Hours of blasting are restricted from 2 hours after sunrise to 1 hour before sunset to dlow for
adequate observation of the project areafor protected species.

Selection of explogve products and their practica application method must address vibration
and air blast (overpressure) control for protection of existing structures and marine wildlife,
Loaded blast holeswill be individualy delayed to reduce the maximum pounds per delay at
point detonation, which in turn will reduce the mortality radius.

The blast design will consder matching the energy in the “work effort” of the borehole to the
rock mass or target for minimizing excess energy vented into the water column or hydraulic
shock.

Because of the potential duration of the blasting and the proximity of the inshore blasting to a Critica
Wildlife Area, anumber of issues will need to be addressed. One of the key issuesisthe extent of a
safety radius for the protection of marine wildlife. Thisis the distance from the blast Ste which any
protected species must be in order to commence blasting operations. Idedlly the safety radiusislarge
enough to offer awide buffer of protection for marine animas while sill remaining smadl enough thet the
area can be intensely surveyed

There are anumber of methods that can be used to calculate a safety radius. Little published data exists
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for actua measurements of sub agueous blasts confined to arock layer and their impacts to marine
mammals or turtles. There is some information on the impacts to fish from amilar blasts. Both literature
searches and actud observations from smilar blasting events will be used as a guide in establishing a
sdfety radius that affords the best protection from letha harm to marine wildlife. The following will be
consdered in etablishing the radius for blasting inshore of the outer reef:

The U.S. Navy Dive Manud and the FFWCC Endangered Species Watch Manua the safety formula
for an uncontrolled blast suspended in the water column, which is as follows:

R = 260 (cube root w)
R = Safety radius
W = Weight of explosives

Thisformulais a consarvative for the blagting being done in the Port of Miami since the blast will be
confined within the rock and not suspended in the water column.

For blasting on the outer reef, the Corps proposes to use aerid and passive acoustic surveysto
determineif there are sperm or humpback whales within a 1-nautical mile (nm) radius of the project
area. Inthe Biologica Opinion for the shock trid of the Winston Churchill (DDG-81) (NMFS, 2000b),
NMFS required the Navy to establish a zone of 3 nm for acoustic monitoring and 2 nm for aerid
monitoring for three 10,000 Ib open water unconfined explosions. Blagting for the channel extension will
utilize confined blasts drilled into the subgtrate, and as aresult the Corps believes that any acoustic or
pressure effects to the project areawill be substantidly less than those evaluated by NMFSin setting
the safety zones for the Churchill tests.

Utilizing data from rock-contained blasts such asthose a Atlantic Dry Dock and Wilmington, North
Caralina, the Corps has been able to estimate potentia effects on protected species. These data can be
correlated to the biological opinion issued on October 10, 2000 by NMFS for the incidental taking of
lised marine mammas for the explosve shock testing of the USS Wington Churchill (DDG-81) (66 FR
22450) concerning blasting impacts to marine mammals. The data references in the Federa Register
dataindicates that impacts from explosives can produce letha and non-lethd injury aswel asincidenta
harassment. The pressure wave from the blast is the most causative factor in injuries because it affects
the air cavitiesinthe lungs & intestines. The extent of lethd effects are proportiond to the animd's
meass, i.e,, the smdler the animal, the more lethd the effects; therefore al detais based on the lowest
possible affected mamma weight (infant dolphin). Non- lethd injuries include tympanic membrane
(TM) rupture; however, given that dolphin & manatee behavior rey heavily on sound, the non-lethal
nature of such aninjury is questionablein the long-term.  For that reason, it isimportant to use alimit
where no non-lethd (TM) damage occurs. Based on the EPA test data, the level of pressure impulse
where no lethal and no non-lethal injuries occur is reported to be five (5) ps-msec.

The degradation of the pressure wave
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George Y oung (1991) noted the following limitations of the cube root method:

Doubling the weight of an explosive charge does not double the effects. Phenomena at a
distance, such as the direct shock wave, scale according to the cube root of the charge
weight. For example, if the peak pressure in the underwater shock wave from a 1-pound
explosion is 1000 pounds per square inch at a distance of 15 feet, it is necessary to
increase the charge weight to approximately 8 pounds in order to double the peak
pressure at the same distance. (The cube root of eight is two.)

Effects on marine life are usually caused by the shock wave. At close-in distances, cube
root scaling is generally valid. For example, the range at which lobster have 90 percent
survivability is 86 feet from a 100-pound charge and double that range (172 feet) from

an 800-pound charge.

As the wave travels through the water, it reflects repeatedly from the surface and seabed
and loses energy becoming a relatively weak pressure pulse. At distances of a few miles,
it resembles a brief acoustic signal. Therefore, shock wave effects at a distance may not
follow simple cube root scaling but may decline at a faster rate. For example, the
survival of swim bladder fish does not obey cube root scaling because it depends on the
interaction of both the direct and reflected shock waves. In some cases, cube root scaling
may be used to provide an upper limit in the absence of data for a specific effect.

More recent studies by Finneran et. al. (2000), showing that temporary and permanent auditory
threshold shifts in marine mammals were used to evaduate exploson impacts. Dueto the fact that marine
mammas are highly acoustic, such impactsin behavior should be taken into account when ng
harmful impacts. While many of these impacts are not letha and this study has shown that the impacts
tend not to be cumulative, Sgnificant changes in behavior could condtitute a“take’ under the Marine
Mammad Protection Act (MMPA). To address any potentia take under the MMPA, the Corps will
apply for an incidental harassment authorization from NMFS,

Dud criteriafor marine mammal acoustic harassment have aso been developed for explosive-generated
ggnas. Noiselevdsthat fal between the 5 ps-msec to adistance where anoise level of 180 dB (3
ps), while outsde any physica damage range, can be consdered to fal within the incidenta harassment
zone.

Conservation Measures

It is crucid to baance the demands of the blasting operations with the overall safety of the species. A
radiusthet is excessvey large will result in Sgnificant delays that prolong the blasting, congtruction,
traffic and overdl disturbanceto the area. A radiusthat istoo small puts the animals at too grest of a
risk should one go undetected by the observers and move into the blast area. Because of these factors,
the god is to establish the smdlest radius possible without compromising anima safety and provide
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adequate observer coverage for whatever radiusis agreed upon.

Aerid reconnaissance, where feasible, is critical to support the safety radius selected in addition to boat-
based and land support reconnaissance. Additionally, an observer will be placed on the drill barge for
the best view of the actua blast zone and to be in direct contact with the blaster in charge.

Prior to implementing a blasting program a Test Blast Program will be completed. The purpose of the
Test Blast Programis to demonstrate and/or confirm the following:

Drill Boat Capabilities and Production Rates
Ideal Drill Pettern for Typical Boreholes
Acceptable Rock Breakage for Excavation
Tolerdble Vibration Level Emitted
Directiond Vibration

Cdibration of the Environment

The Test Blast Program begins with asingle range of individualy delayed holes and progresses up to the
maximum production blast intended for use. Each Test Blagt is designed to establish limits of vibration
and airblast overpressure, with acceptable rock breakage for excavation. The find test event smulates
the maximum explosive detonation as to Sze, overlying water depth, charge configuration, charge
separation, initiation methods, and loading conditions anticipated for the typica production blast.

The results of the Test Blast Program will be formeatted in aregresson analyss with other pertinent
information and conclusons reached. Thiswill be the bass for developing a completely engineered
procedure for Blagting Plan  During the testing the following data will be used to develop aregression
andyss

Distance

Pounds Per Delay

Peek Particle Veocities (TVL)
Frequencies (TVL)

Peak Vector Sum

Air Blast, Overpressure

Other Rock Removal Options

The Corps investigated methods to remove the rock in the Port of Miami without blagting usng a
punchbarge. It was determined that the punchbarge, which would work for 12-hour periods, strikesthe
rock below approximately once every 60-seconds. This constant pounding would serve to disrupt
manatee behavior in the area, aswell asimpact other marine animals in the area. Using the punchbarge
will dso extend the length of the project tempordly, thus increasing any potentia impactsto dl fish and
wildlife resourcesin the area.
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The Corps believes that blagting is actudly the least environmentally impactful method for removing the
rock in the Port. Each blast will last no longer than 5-seconds in duration, and may even be as short as
2 seconds, occurring no more than three times per day. As stated previoudy, , the blasts are confined
intherock subgtrate. Boreholes are drilled into the rock below, the blasting charge is set and then the
chain of explosvesis detonated. Because the blasts are confined within the rock structure, the distance
of the blast effects are reduced as compared to an unconfined blast.

Effects of the Action on Protected Species

Direct Effects

Whales, Sea turtles and Sawfish. Possble direct effects on whales, seaturtles and sawfish include
mortality and injury from dredge and blasting operations. Although hopper dredging has negative
impacts on seaturtles; clamshdl, hydraulic, and cutterhead dredges were determined not to have
detrimentd direct effects on seaturtles (NMFS, 1997). Since only the latter three types of dredges are
likely to be used in the construction of the proposed project, direct impacts on sea turtles from dredging
operations are unlikely.

The effects of an underwater explosion on marine mammals, sea turtles fishes are dependent upon many
factors, including the size, type, and depth of both the animal and the explosive, the depth of the water
column, and the stlandoff distance from the charge to the animd. Potentid impacts can range from brief
acoudtic effects, tactile perception, and physicd discomfort to both nonlethd and lethd injuries.
Annoyance of and discomfort to marine mammals and turtles could occur as aresult of noninjurious
physiological responses to both the acoustic signature and the shock wave from the underwater
exploson. Nonlethd injury indludes dight injury to interna organs and the auditory system; however,
delayed lethdity can be aresult of complications from individud or cumulative sublethd injuries. Short-
term or immediate lethd injury would be aresult of massve combined traumato internd organsas a
direct result of proximity to the point of detonation. It isvery unlikely that injury would occur from
exposure to the chemica by-products rel eased into surface waters (NMFS, 2000b).

Whaes — The Corps expects no direct effects (injury or mortdity) associated with blasting activities on
endangered whaes that may be near the project area based on the findings of the NMFS Biologica
Opinion for the Winston Churchill (NMFS, 2000b).

Seaturtles - There have been studies that demondirate that seaturtles are killed and injured by
underwater explosions (Keevin and Hempen, 1997). Seaturtles with untreated internd injuries would
have increased vulnerability to predators and disease. Nervous system damage was cited as a possible
impact to sea turtles caused by blasting (U.S. Dept of Navy, 1998). Damage of the nervous system
could kill seaturtles through disorientation and subsequent drowning. The Navy's review of previous
studies suggested that rigid masses such as bone (or carapace and plastron) could protect tissues
beneath them; however, there are no observations available to determine whether the turtle shells would
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indeed afford such protection. Studies conducted by Klimaet al., (1988) eva uated blasts of only
approximately 42 |bs on seaturtles (four ridleys and four loggerheads) placed in surface cages at
varying distances from the exploson. Christian and Gaspin's (1974) estimates of safety zones for
swimmers found that, beyond a cavitation area, waves reflected off a surface have reduced pressure
pulses, therefore, an animd at shallow depths would be exposed to a reduced impulse. Thisfinding,
which congdered only very smdl explosve weights, implies thet the turtlesin the Klima et al. (1988)
study would be under reduced effects of the shock wave. Despite this possible lowered level of impact,
five of eight turtles were rendered unconscious at distances of 229 to 915 m from the detonation Site.
Unconscious seaturtles that are not detected, removed and rehabilitated likely have low surviva rates.
Such results would not have resulted given blast operations confined within rock substrates rather than
unconfined blasts. The proposed action will use confined blasts, which will Sgnificantly reduce the area
around the discharge where injury or death may occur.

Sawfishes - Review of ichthyologicd information and test blast dataindicate that fishes with swvim
bladders are more susceptible to damage from blasts, and some less-tolerant individuds may be killed
within 140" of a confined blast (USACE, 20008). Sawfishes, as chondrichthyans, have no air bladders,
and, therefore, they would be more tolerant of blast overpressures closer to the discharge, possibly
even within 70' of ablast.

Johnson's Seagrass - Johnson's seagrass (H. johnsonii) bedswill not bedirectly or indirectly affected by
project actions, as no population has been observed in the action area or the vicinity of the action area.
Although H. johnsonii has been reported to occur in north Biscayne Bay, no H. johnsonii was
encountered within the study area (DC& A 2001, Appendix E). Further, past field surveys conducted by
resource agency personne and for other studies of the Port have failed to identify H. johnsonii withinthe
study area (Craig Grossenbacher, DERM, 2002, persona communication). Portionsof the action area
where deegpening will occur (federdly authorized channdls) are excluded from designated criticd habitat, and
thereforeimpactsto critica habitat will not occur. However, wherewidening will occur inthe Biscayne Bay
(Fsherman’s Channd and Fisher Idand Turning Basin), subgtrates that fall within critica habitats will be
removed. It should be noted though, that these substrates are not amenable to colonization by Johnson's
seagrass because they are currently occupied by beds of other species of seagrass; a“colonizing” species
such as Johnson' s seagrasswoul d not be able to establish a popul ation dueto interspecific competition (see
discussion of the natura history of the species above). Therefore, the proposed project is not likely to
adversdly modify designated critical habitat of Johnson's seegrass.

Mitigative Measures - Due to conservation safeguards (see “ Conservation Measures’ below) that will
be implemented for the proposed project, no direct impacts on whaes, seaturtles or sawfish are
anticipated. To avoid or minimize any possibility of direct impacts, blasting is not anticipated to occur
offshore where mature femaes may be migrating to nesting areas in the county. Risk to sawfish will be
miniscule as there are no historic or recent records of the speciesin the project area.
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I ndirect effects
The regulations for interservice consultation found at 50 CFR 402 define indirect effects as “are those
that are caused by the proposed action and are later in time, but gill are reasonably certain to occur”.

Whaes - The Corps believes that whales that may be near the project area may be harassed
acoudticaly asaresult of the blast detonations. This harassment is expected to be in the form of a
temporary threshold shift (TTS), which isachange in the threshold of hearing which could temporarily
affect an anima’ s ability to hear calls, echolocation, and other ambient sounds.

Sea Turtles

Disorientation dueto lighting - One possible dement of the action that may indirectly affect seaturtlesis
the presence of light and/or noise from construction/dredging vessels anchored offshore. These factors
may interrupt the movement of adult, nesting, female turtles swvimming toward or away from nesting
beaches, and may cause disorientation of hatchlings following emergence. However, sincethe portisan
active fadility, offshore lighting is not an unusua fegture of the area, and should not appreciably change
the ambient conditions of nesting areasin the vicinity of the action. I1n addition, dl congtruction/dredging
vessels are required to adhere to best management practices, such as preventing lights from exposure to
shore through use of shidlds, as required by NMFSinit's 1997 Biologicd Opinion (NMFS, 1997) and
adopted by the Corpsin its stlandard specifications for working in areas where sea turtles may be
present. Therefore, no adverse indirect impacts due to dredging operations are anticipated for the

proposed action.

Acoudtical Harassment - The Corps believes that turtles that may be near the project areamay be
harassed acoudticaly as aresult of the blast detonations. The harassment is expected to be in the form
of aTTS.

Habitat M odification - Both seagrass habitats and reefs provide resources utilized by seaturtles.
Approximately ¥zacre of seagrasseswill be removed during construction, and six acres of seagrass
beds may experience declined productivity and/or senescence over the next severa years. In addition,
approximately 3.3 acres of non-previoudy-dredged reef/hardground habitat will be impacted.
Neverthdess, detrimenta indirect impacts on seaturtle populations are not anticipated. (In fact, fish and
invertebrates killed or injured by blasting may provide a short-term enhancement of foraging
opportunities for seaturtles)) Because of the abundance of both seagrass beds and reefs in the vicinity
of the action area, and because the project entails the creation of gpproximately ten acres of substrates
suitable for recruitment at a nearby mitigation Site and over six acres of artificia reef habitat, the Corps
does not anticipate that the proposed project will have any indirect effects on sea turtlesin the vicinity of
the action area. In addition, because no critical habitats for sea turtles are found within the action area,
no indirect impacts to the species will be incurred due to modification of critica habitat.
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Smalltooth Sawfish
Although seagrass and other softbottom habitats will be removed, the Corps does not anticipate that the
proposed project will have any indirect effects on smaltooth sawfish in the vicinity of the action area.
These habitats may be utilized by the species. However, as noted above, loss of seagrass habitatsis
relatively small with respect to nearby resources, and will be compensated through mitigative measures.
Nearshore softbottom areas are dso plentiful in and near the action area, and impacts to them would
not limit resource use by sawfish, especialy snce population dengity of individudsin the arealis
extremely low, if not nil. In addition, because no critical habitats for sawfish have been determined,
indirect impacts to the species through loss of critica habitat cannot be considered.

I nterrelated and I nterdependent Effects

The regulations for interservice consultation found at 50 CFR 402 define interrelated actions as “those
that are part of alarger action and depend on the larger action for their judtification” and interdependent
actions as “those that have no independent utility gpart from the action under consideration.”

The Corps does not believe that there are any interrelated actions for this proposed project; however,
the recommended plan for the Port of Miami contains widening components and degpening
components. Asaresult of the widening and deegpening components of the project, larger container and
cruise vessdswill cdl at the Port of Miami. Asaresult of both the widening and the degpening
components of the project, more tonnage will be carried per vessd cdl, so the totad number of vessdl
cals may bereduced (Dawedit 2002. pers comm.). Thiswill be an indirect benefit to the whaes, sea
turtles and sawfish since there will be fewer shipsin the area to potentidly affect them. Additiondly, the
wider channel will provide seaturtles and sawfish more room to maneuver around incoming and
outgoing vessdls throughout the action area.

Cumulative Effects

The regulations for interservice consultation found at 50 CFR 402 define cumulative effects as “those
effects of future sate or private activities, not involving Federd activities, that are reasonably certain to
occur within the action area of the Federd action subject to consideration.” The Corpsis not aware of
any future state or provate activites, not involving Federa activities that are reasonably certain to occur
within the action area.

Take Analysis

Due to the redtrictions and specid conditions placed in our construction specifications the Corps does
not anticipate any injurious or letha take of endangered whaes, endangered/threastened sea turtles, or
proposed endangered smalltooth sawfish. The Corps does expect take through harassment in the form
of TTSfor seaturtles and endangered whales that may be near the action area. The Corps does not
anticipate any take of Johnson's seagrass, since the species has not been reported in the project area.

Determination
The Corps has determined that the proposed expansion and degpening of Miami Harbor is likely to
affect, but not likely to adversdy affect listed species within the action area. The Corps bdlieves that the
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redtrictions placed on the blagting previoudy discussed in this assessment will diminis/diminate the
effect of the project on protected species within the action area.
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